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The present paper aims to define and characterize the birches 
of western North America, about which very little has heretofore 
been written and which have been in more or less confusion as to 
their identification. After several seasons’ work in the field and 
with the collections in the herbarium of the New York Botanical 
Garden and those of the College of Pharmacy, Columbia Univer- 
sity, 1 have concluded that the birches of the West are mostly dis- 
tinct from those of the East, only a few of the eastern species 
reaching the regions west of the Great Plains. The idea main- 
tained by many writers of regarding the western forms as varieties 
or even as hybrids of eastern species has no scientific basis, the 
majority of the confusing varieties and hybrids having been proposed 
rather as a conjecture based upon a few superficial characters, and 
without proper study of living material or understanding of habitat 
and distribution. 

While several of the species as described below show consid- 
erable variation, it seems more practical to group about a leading 
type all forms that cannot be clearly characterized than to give 
them varietal rank. Forms sufficiently distinct to warrant recog- 
nition have been regarded as species. 

The illustrations are from drawings by the author and give in 
each instance the typical leaf-form, actual size, outline of the fruit- 
ing ament, actual size, and outline of the fruiting bractlet enlarged 
four diameters. Western forms have been given in cases where 
the type is from the East or the Middle West. 


[The BuLLETIN for July, 1909 (36 : 353-420. f/. 25) was issued 14 Au 1909. ] 
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The following key recognizes seventeen species. About these 
types as characterized may be grouped all the western forms known 
to me at the present time. 


Key to the western American birches 


Bark separable into layers or sheets, the very thin outer layer peeling into small shreds; 
trees, 
Bark chalky white or silvery gray. 
Leaves broadly ovate, apex acute, base mostly subcordate, 
teeth spreading; twigs glabrous or slightly puberulent ; 
bark silvery gray, often dark; middle lobe of bractlet 
acute, slightly longer than the rounded lateral ones. 15.8. subcordata. 
Leaves narrgwly ovate, apex long-acute or acuminate, base 
rounded or cuneate, teeth directed toward apex ; twigs 
pubescent; bark chalky white; middle lobe of bractlet 
narrow, rounded, about twice as long as the acute or obtuse 
lateral ones, 14. B. papyrifera. 
Bark yellowish or reddish-brown, often very dark. 
Twigs very glandular; middle lobe of bractlet triangular, 
acute, much longer than the obliquely ovate or rhom- 
bic, spreading, lateral ones. 
Leaves ovate, very thin, dark green, apex acute, finely 
and irregularly doubly serrate with slender long- 


pointed teeth. 16. B. occidentalis. 
Leaves deltoid or ovate, thick, bronze-green, apex long- 
acuminate, coarsely serrate. 13. B&B. alaskana, 


Twigs not or but slightly glandular, middle lobe of bractlet 
rounded, equaling or but slightly longer than the 
rounded ascending lateral ones. 
Leaves broadly ovate, apex acute, base cuneate. 10. B. kenaica. 
Bark not separable into layers, outer bark not peeling into shreds; 
trees and shrubs. 
Twigs and branchlets glandular-resiniferous, not hairy, 
Samara wings broader than the nutlet. 
Lateral lobes of bractlets spreading, obliquely ovate, 
auricled at the base ; trees. 
Leaves very thin; fruiting ament narrowly cylin- 
drical, elongated, less than 1 cm. thick ; lateral 
lobes of bractlet obtuse or rounded, claw much 
shorter than middle lobe. 12. B. Piperi. 
Leaves thick ; fruiting ament broadly cylindrical, 
stout, I cm. or more thick ; lateral lobes of bract- 
let mostly acute, claw as long as middle lobe. 
11. B. utahensis. 
Lateral lobes of bractlets ascending, obliquely rhombic, 
not auricled at the base ; shrubs or trees. 
Shrubs or small shrub-like trees ; bark shining, 
dark red-brown, smooth ; leaves broadly ovate, 


} 
4 


ButLeER: THE WESTERN AMERICAN BIRCHES 423 


less than 4 cm. long except on young vigorous 
shoots, coarsely and irregularly serrate, thin, 
dark green, apex obtuse or acute, base mostly 
rounded ; twigs densely glandular-resiniferous. 
9. B. fontinalis, 
Trees, often very large, never shrub-like ; bark 
dull ashy gray or dull brown, flaked with gray, 
roughened ; leaves ovate, somewhat lobed, 4-7 
cm. long (or more on vigorous shoots), finely ser- 
rate, thick, dull bronze-green, apex acute, never 
obtuse or rounded, base mostly truncate; twigs 
but slightly glandular-resiniferous. 17. B, montanensis, 
Samara wings not broader than the nutlet ; shrubs, 
Leaves crenate-serrate, obovate to orbicular, very 
resinous, less than 3 cm. long, apex rounded, base 
mostly cuneate, never cordate. 1. B. glandulosa. 
Leaves irregularly serrate, broadly ovate or oval, slightly 
or not resinous, more than 3 cm. long, apex acute 
with cordate base, or apex obtuse with cuneate base. 
3. B. Horne. 
Twigs and branchlets more or less hairy or pubescent, not or spar- 
ingly glandular-resiniferous, often glabrous; shrubs or 
shrub-like trees. 
Samara wings broader than the nutlet. 
Leaves oval or rhombic-ovate. 
Leaves narrowly oval or rhombic-ovate, 6 cm. long 
or less, sharply serrate or dentate, apex acute, 
base cuneate ; twigs finely pubescent, not gland- 
ular; middle lobe of bractlet triangular, obtuse, 
lateral lobes rounded, obliquely rhombic ; fruit- 
ing ament 2-4 cm. long. 8. B. Sandbergi. 
Leaves broadly oval, less than 4 cm. long, acute at 
both ends, serrate or crenate-serrate; twigs 
pubescent and sparingly glandular ; middle lobe 
of bractlet rounded, as broad as or broader than 
the ascending rounded lateral ones; fruiting : 
ament less than 2 cm. long. 4. B. Elrodiana. 
Leaves obovate. 
Leaves obovate, apex rounded, base cuneate ; twigs 
puberulent, with long coarse scattered hairs, 
sparingly glandular; middle lobe of bractlet 
acute or obtuse, narrower than the spreading, 
obliquely rhombic, acute lateral ones ; fruiting 
ament 2-3 cm. long. 5. B. obvvata. 
Samara wings not broader than the nutlet. 
Leaves finely crenate or crenate-serrate. 
Leaves oval, acute at both ends, less than 3 cm. 
long ; twigs glabrous, puberulent at first, slightly 
glandular ; fruiting ament less than 2 cm. long. 
7. B. crenata. 
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Leaves obovate, apex rounded, base cuneate ; twigs 
pubescent, not or slightly glandular; fruiting 
ament 3-4 cm. long, slender. 6. B. Halli. 
Leaves coarsely serrate. 
Leaves obovate, apex acute or obtuse, base cuneate ; 
twigs glandular-resiniferous, with long coarse 
scattered hairs ; fruiting ament I-2 cm. long. 2. &. glandulifera, 


1, BETULA GLANDULOsA Michx, Fl. Bor.-Am. 2: 180. . 1803 


A low shrub 1-2 m. high or procumbent at high elevations ; 
twigs and branchlets coarse, reddish brown to gray, densely 
glandular-resiniferous but not hairy or pubescent; leaf-blades 
1-2.5 cm. long, broadly obovate to orbicular, often wider than 
long, with rounded apex and mostly cuneate base, finely crenate 
or crenate-serrate, reticulated, with the veins often impressed above, 
glabrous, often thickly dotted with minute resinous glands ; petioles 
reddish, 2-10 mm. long ; fruiting aments 1-2 cm. long, 4-5 mm. 
thick, cylindrical ; bractlet 4-6 mm. long, finely ciliate and puber- 
ulent, about equally 3-lobed, lateral lobes ascending, rounded, 
nearly as long as the rounded middle lobe ; samara nearly orbic- 
ular, about 2 mm. broad, the wings very narrow. [F1GURE 1.] 


This species is readily distinguished by its densely glandular- 
resiniferous twigs and branchlets and the small rounded crenate 


Ficure!, Setula glandulosa FiGuRE 2, Betula glandulifera 
Michx. From £. & 5S. (Regel) Butler. From 7: But- 
Clements 315, Ruxton Park, Colo- * ler 305, Rost Lake, Montana. 
rado. 


or crenate-serrate leaves. It ranges from California to Alaska 
and eastward throughout the Rocky Mountains, across the con- 
tinent to the north. The eastern forms differ slightly from those 
of the west. 


f 
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2. Betula glandulifera (Regel) sp. nov. 


Betula pumila glandulifera Regel, Bull. Soc. Nat. Moscou 38: 
410. 1865. 


A low shrub 1-2 m. high; branchlets very slender, reddish 
brown, shining, slightly glandular-resiniferous with long coarse 
scattered hairs, never pubescent, becoming smooth and gray ; leaf- 
blades 2-5 cm. long, 1-3.5 cm. wide, obovate to suborbicular, 
with mostly acute, sometimes obtuse or rounded apex and cuneate 
base, often ovate on young shoots, smooth, thick, shining, dark 
green, serrate to crenate-serrate, often doubly serrate, with broadly 
triangular teeth 2-5 mm. broad at the base, strongly reticulated, 
hairy on basal margin and along veins beneath when young, some- 
times pubescent on young shoots, thickly covered beneath with 
minute resin-dots ; petioles 3-8 mm. long ; fruiting aments 1.5—2 cm, 
long, 3-5 mm. thick, erect, cylindrical ; bractlets puberulent, lobes 
about equal in width, the middle obtuse or truncate, longer than 
the ascending or slightly spreading rounded lateral ones ; samara 
wings much narrower than the oval or ovate nutlet. [FIGURE 2. ] 


This species is distinguished by the coarse hairs upon the 
slightly resinous branchlets and the obovate, coarsely toothed 
leaves, which are strongly resin-dotted beneath. It is more closely 
related to several other forms than to Betula pumila, an eastern 
species not reaching the Rocky Mountain region, of which it 
has been considered a variety. It ranges from Oregon and British 
Columbia eastward to Michigan and Western Ontario. The spec- 
imens from the Middle West have bractlets with somewhat nar- 
rower lobes. 


3. Betula Hornei sp. nov. 


A shrub 1-2 m. high, glabrous ; twigs and branchlets dark 
purplish-brown, glandular-resiniferous ; older stems with thin gray 
easily removed coating; leaf-blades up to 4 cm. long and nearly 
or quite as wide, thick, dark bronze-green, yellowish below, 
broadly rhombic or ovate, with acute or obtuse apex and cordate 
or subcuneate base, sometimes lobed, irregularly crenate-serrate, 
often doubly serrate, with mostly coarse teeth, strongly reticulated, 
with 4 or 5 pairs of veins impressed above and conspicuous below, 
resin-dotted ; petioles purple-tinged, 10-15 mm. long, glabrous ; 
fruiting aments about 15 mm. long, 8-10 mm. thick, oval, glabrous, 
the stalk about 10 mm. long; bractlets about 5 mm. long and 
4 mm. wide, lobes about equal in width, the middle lobe obtuse, 
the lateral obliquely ovate or rhombic, acute above, ascending, 
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glabrous ; samara about 3 mm. wide and as long; nutlet obovate 
with cuneate base, wing narrower than nutlet. [Ficure 3. ] 


Type collected by W. T. Horne at Karluk, Alaska, in August, 
1902, and reported as rare. Gorman’s xo. 1795, collected at White 
River, Yukon Territory, near timber line, is probably the same. 

This is closely related to Betula glandulosa and B. fontinalis, 


FiGuRE 3. Betula Hornet Butler. FicurE 4. Betula El- 
From type, W. 7. Horne, Karluk, rodiana Butler. From type, 
Alaska. B.T. Butler 309, near Rost 


Lake, Montana. 


differing from both in its fruit and leaves and from the latter also 
in habit of growth. Type in the herbarium of the N. Y. Botanical 
Garden. 

4. Betula Elrodiana sp. nov. 


A low shrub; stems glabrous, shining, red-brown or dull 
gray ; twigs and branchlets slender, red-brown or gray, pubescent, 
sparingly glandular-resiniferous, becoming glabrous ; leaf-blades 
1-3 cm. long, 1-2 cm. wide, oval or rhombic, rarely ovate or obo- 
vate, often suborbicular, with acute, sometimes obtuse apex, and 
rounded, obtuse, or cuneate, and entire base, crenate-serrate with 
ovate teeth 1-4 mm. wide at the base, shining dark-green above, 
reticulated, dull green beneath, glabrous except for a few hairs 
on the basal margin and along the venation above and beneath, 
venation not conspicuous, 3—5 pairs of veins; petioles pubescent, 
pale brown or green, 5-10 mm. long; fruiting ament 10-15 mm. 
long, 6-8 mm. thick, cylindrical or oval on a slender stalk 3-8 
mm. long ; bractlet puberulent and ciliate, 3-5 mm. long, about 3 
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mm. wide, claw long, cuneate, lobes rounded, about equal in width, 
the middle usually but a little longer than the ascending lateral 
ones; samara 3-4 mm. wide, the wings much wider than the 
narrowly oval nutlet. [F1GuRE 4.] 

Type, 2. 7. Butler 309, from a swamp near Rost Lake, Mon- 
tana, —in herbarium of the N. Y. Botanical Garden. 

This has been determined as Betula pumila, from which it dif- 
fers in having less pubescent, more or less glandular branchlets ; 
nearly glabrous, never pubescent, oval leaves ; bractlets differing 
in size and form ; and in the broadly winged samaras. _ It is abun- 
dant in the type locality, forming small clumps about the swampy 
borders of small ponds and lakes in the eastern Flathead Valley. 

It is with pleasure that the name of Dr. Morton J. Elrod, well 
known in connection with the natural history of the Flathead 
region of Montana, is given to this distinct species. 


5. Betula obovata sp. nov. 


. A rather coarse shrub with rough dull gray bark and very 
small inconspicuous lenticels ; branchlets slender, puberulent, but 
not hairy excepting a few scattered long hairs occasionally on 
young shoots, sparingly glandular-resiniferous, red-brown, becom- 
ing gray ; leaf-blades 2-4 cm. long, !.5-3.5 cm. wide, thick, firm, 
dark, shining and reticulated above, paler and dull green beneath, 
obovate, serrate or crenate-serrate with irregular teeth 1-4 mm. 
wide, apex rounded, base cuneate, venation coarse and conspicu- 
ous, veins 5 or 6 pairs, surface pubescent beneath especially along 
midrib and veins, often with longer scattered hairs on basal margin 
and along midrib, minute resin-dots beneath; petioles reddish 
brown, pubescent or with coarse hairs, 5-10 mm. long ; fruiting 
ament cylindrical or oval, obtuse at each end, 2—2.5 cm. long, 6— 
8 mm. thick, stalk 6-8 mm. long; bractlets puberulent, ciliate, 
3-5 mm. long, 2-3 mm. wide, middle lobe long-ovate or triangu- 
lar, obtuse or subacute, lateral lobes obliquely rhombic or ovate, 
acute or subacute ; samara 3-5 mm. wide, wing as broad as or 
mostly broader than the oval or obovate nutlet. [FiGurRE 5.] 


Type, 2. 7. Butler 377, valley of the Jocko River, Ravalli, 
Montana, -——in herbarium of the N. Y. Botanical Garden. 

This species is distinguished by its dark, shining, obovate, 
coarsely serrate leaves, rounded at the apex, and the broad-winged 
samaras. The fruit resembles that of Betula fontinalis, while the 
leaves and branchlets resemble those of B. glandulifera. The 
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latter has leaves mostly acute at the apex and the branchlets are 
more resinous and more hairy. In #2. odovata the branchlets are 
mostly glabrous with occasionally a very few coarse hairs. 


6. Beruca Hacii Howell, Fl. N. W. America 1: 614. 1902 


A shrub 1-3.5 m. high with ashy gray branchlets ; twigs finely 
pubescent to velvety-pubescent, sparingly glandular-resiniferous ; 
leaf-blades about 4 cm. long and 2.5 cm. wide, obovate, with rounded 


FiGure §. Setula obo- Figure 6. Setula Hallit 
vata Butler. From type, 2. Howell. From £. Hail 469, 
7. Butler 317, Ravalli, Lake Labish, Oregon. 
Montana. 


apex and cuneate base, crenate to crenate-serrate with fine teeth, 
green and glabrous on both sides, with very numerous minute resin- 
dots beneath ; petioles short, sometimes with a few scattered hairs ; 
fruiting aments about 4 cm. long and 5-6 mm. thick, very slender ; 
bractlets about 4 mm. long and 3 mm. wide, glabrous, the lobes 
narrow, obtuse or truncate, usually of about equal length and 
width ; samara 1-2 mm. wide, wing narrower than the oval or 
obovate nutlet. [FicureE 6. 

The above description is based on Elihu Hall’s 469 from Lake 
Labish, Marion Co., Oregon. Howell cites the above locality but 
gives no herbarium number. One would infer that the above 
number of Hall’s would be at least a cotype. Howell describes 
the leaves as finely serrate but in all specimens I have examined 
they are more nearly crenate. H. Winkler in Das Pflanzenreich, 
4°: 72. 1904, gives the above number as Betula pumila setarioides 
Winkler. 


It is distinguished by the long slender fruiting aments; gla- 
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brous, mostly finely crenate leaves; and pubescent, glandular- 
resiniferous branchlets. The samaras are like those of Betula 
pumila and B. glandulifera in being narrow-winged but the elon- 
gated fruiting aments and finely crenate glabrous leaves at once 
distinguish it from these species. It ranges from Oregon north- 
ward to Alaska and Yukon Territory. 


7. Betula crenata Rydb. Ms., sp. nov. 


A shrub 2.5-4.5 m. high, with dark brown or nearly black 
bark, branches only sparingly glandular-resiniferous, puberulent 
or glabrous and reddish at first ; leaf-blades 1-3 cm. long, 8—20 
mm. wide, slightly pubescent at first, resinous, glabrous when 
older, oval or elliptical, acute at both ends, crenate or crenate- 


FicurE 7. Betula cre- Ficure 8. Betula Sand- 
nata Rydb. From type, dergi Britton. From &, 7: 
D. T. MacDougal 665, Butler 365, near Rost Lake 
near Rost Lake, Montana. Montana. 


serrate with very small teeth, shining dark green and reticulate- 
veined above, with 4 or 5 pairs of very delicate and inconspicuous 
veins, yellowish green beneath with minute resin-dots ; petioles 5-10 
mm. long ; fruiting aments 12-18 mm. long, about 6 mm. thick, 
cylindrical ; bractlets glabrous, about 4 mm. long and 3 mm. 
wide, middle lobe short-oblong or elliptic, obtuse or rounded at 
the apex, lateral lobes ascending, obliquely ovate or rhombic, 
obtuse ; samara about 2 mm. wide, wings as wide as or narrower 
than the nutlet. [FiGcure 7. ] 

The species is distinguished by the glabrous oval or elliptical 
finely crenate leaves and the narrow-winged samara. It resembles 


Betula Elrodiana in size and outline of the leaf but the coarse ser- 
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rate teeth of the latter readily separate the two. The type is D. T. 
MacDougal’s 665, collected near Rost Lake, Montana, and is ap- 
parently rare. 


8. Beruca SANDBERG! Britton, Bull. Torrey Club 31: 166. 1904 


A shrub or shrub-like tree with dark reddish-brown bark, not 
separable into layers ; lenticels not conspicuous ; branchlets finely 
pubescent but not glandular-resiniferous, coarse, greenish, becom- 
ing gray and red-brown, covered with a bluish bloom ; leaf-blades 
up to 6 cm. long in the type specimen, 3-4 cm. in the Rocky 
Mountain form and 12-22 mm. wide, thick, firm, dull bronze- 
green above, paler and sparsely hairy beneath, slightly resinous, 
rhombic-ovate or oval, acute at both ends, margins somewhat 
thickened, coarsely and irregularly serrate or dentate, veins 4 or 5 
pairs ; fruiting aments 2-3 cm. long, slender-stalked ; bractlets 
about 4 mm. long, nearly as wide, pubescent, middle lobe mostly 
triangular, obtuse or acute, longer than the ascending, rounded, 
lateral ones ; samara 3-5 mm. wide, wings broader than the more 
or less puberulent nutlet. [Ficure 8.] 

This small tree-like birch is readily distinguished by its coarse 
thick rhombic leaves and pubescent, often glabrous, but not gland- 
ular-resiniferous branchlets. It frequents swampy places and re- 
sembles Betula fontinalis in habit and growth but is readily dis- 
tinguished from that species by the leaves and branchlets. The 
leaves are larger and more coarsely toothed than those of &. 
Elrodiana, the bractlets and fruiting aments are quite different, 
and the latter remains a low shrub, not assuming a tree-like form. 

The type locality is Hennepin Co., Minnesota. It has been 
found in Saskatchewan and in Montana, being apparently rare. 


g. BETULA FONTINALIS Sarg. Bot. Gaz. 31: 239. 1901 


Shrub-like, forming clumps similar to those of some of the 
willows and reaching from four to eight meters in height, often 
assuming tree-like proportions ; bark smooth, shining dark reddish- 
brown or bronze with pale conspicuous lenticels, not separable into 
layers or peeling on the surface; branchlets densely glandular- 
resiniferous, slender, graceful, somewhat pendulous ; leaf-blades 
2-4 cm. long and nearly or quite as wide, often larger on sturdy 
young shoots, broadly ovate to suborbicular, with acute apex and 
mostly rounded base, sharply and often doubly serrate, thin, firm, 
bright green, resinous, with 3-5 pairs of slender veins; fruiting 
aments 2—3 cm. long, 5-10 mm. thick; bractlets pubescent, ciliate, 
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middle lobe acute, narrowly triangular, much longer than the as- 
cending, acute, obliquely rhombic lateral ones ; samara wings much 
wider than the ovate or obovate puberulous nutlet. [Ficure 9. ] 

This is one of the most common birches of the West, being 
found throughout the Rocky Mountain region and readily dis- 
tinguished by its densely resinous slender branchlets, its smooth, 
shining reddish bark and small broadly ovate acute shining leaves. 
It is often called cherry birch and has been confused with Betula 
occidentalis through a mistake of Hooker's (Fl. Bor.-Am, 2: 155) 
in confusing the large western tree form with this, which is usually 
small and shrub-like, forming clumps like willows along streams. 
Sargent’s explanation (Bot. Gaz. 31: 239) is doubtless correct 
and his name for the species very aptly chosen. 


10. BeruLA KENAICA Evans, Bot. Gaz. 27: 481. 1899 


A tree up to 13 m. in height with thin dark brown bark sepa- 
rable into layers ; twigs glandular-resiniferous, though not densely 
so, red-brown and shining ; leaf-blades about 6 cm. long, nearly 
as wide, ovate, slightly hairy when young, soon becoming gla- 


FicuRE 9. Aetula fontinalis FicurRE 10. Setula kenaica Evans. 
Sarg. From 2. 7. Butler 327, From C. I. Piper 4480, Kenai, Alaska. 
near Helena, Montana. 


brous, dull dark green above, paler beneath, acute at apex, obtuse 
or nearly truncate at base, sharply, coarsely, and irregularly serrate, 
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with abruptly tipped teeth, veins 4 or 5 pairs; petioles 15-25 
mm. long ; fruiting aments about 2 cm. long, 5 mm. thick ; bract- 
lets about 3 mm. long,:ciliate, the middle lobe rounded, slightly 
narrower and as long as or but slightly longer than the erect 
rounded lateral ones; samara wings about as wide as the small 
oblong nutlet. [Ficure 10. 


This is an Alaskan species found along the northwestern coast 
and locally known as red or black birch. It resembles 2. font- 
nalis but has larger, more coarsely serrate leaves, less resiniferous 
branchlets, separable bark, and entirely different fruiting aments 
and bractlets. 


11. BeruLa UTAHENSIS Britton, Bull. Torrey Club 31: 165. 
1904 

A small tree with dark yellowish-brown or bronze bark, not 

separable into layers, lenticels pale gray and rough; twigs and 

branchlets slender, more or less densely glandular-resiniferous, 

greenish- or reddish-brown, becoming very dark brown or gray, 


Ficure tt. Betula utahensis Brit- FicurE 12. Betula Piperi 
ton. From type, S. G. Stokes, City Britton. From type, C. V. Piper 
Creek Canyon, Salt Lake City,Utah. 3527, near Pullman, Washington. 
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often with a few scattered hairs; leaf-blades 3-6 cm. long, broadly 
ovate to suborbicular, with acute apex and rounded to cuneate 
base, sharply dentate with abruptly tipped teeth, hairy at first, be- 
coming glabrous except along veins beneath and on basal margin, 
veins 5 or 6 pairs; fruiting aments cylindrical, stout, 3-4 cm. long, 
8-12 mm. thick; bractlets 4-5 mm. long, nearly as wide, the 
middle lobe triangular, acute or obtuse, the lateral lobes obliquely 
ovate or rhombic, acute, widely spreading, distinctly auricled at 
the base ; samara wings broader than the oval or obovate nutlet. 
[Ficure 11. ] 

The bractlets resemble those of Betula Piperi, differing in the 
more rhombic acute lateral lobes, which are more spreading and 
broadest at the base, the claw being much longer. The leaves 
resemble those of B. fontinalis but are larger, thicker and more 
cuneate. The species occurs in the Flathead region, Montana, but 


with this exception is not known outside of the type locality near 
Salt Lake City, Utah. 


12. Beruca Pireri Britton, Bull. Torrey Club 31: 165. 1904 


A tree up to 15 m. high, with slender, graceful, drooping 
branches ; bark dark brown, not separable into layers, lenticels 
nearly white; twigs very delicate, slender, greenish brown and 
glandular-resiniferous, becoming nearly black; leaf-blades 5-6 
cm. long and 4—5 cm. wide, ovate or oval, often somewhat lobed, 
very thin, dark rich green, shining above, very pale and whitish 
beneath, coarsely, sharply, and irregularly serrate, pubescent at 
first, becoming glabrous, apex acute, base mostly cuneate ; fruit- 
ing aments slender, narrowly cylindrical, 3-5 cm. long, about 8 
mm. thick; bractlets puberulent and ciliate, the lateral lobes 
widely spreading, rounded, obliquely ovate, distinctly auricled, the 
middle lobe triangular, acute or obtuse, the claw very short, cu- 
neate, about equaling the lateral lobes ; samara wings usually not 
wider than the nutlet. [FiGure 12.] 


The type is mo. 3527 of C. V. Piper, collected near Pull- 
man, Washington. I have found several sterile specimens along 
the Kootenai River in northwestern Montana and also in the Flat- 
head region. The name black birch is aptly applied to it, this 
color, with the very thin coarsely toothed leaves and the slender 
fruiting aments with their characteristic auricled, short-clawed 
bractlets, making it very distinct. It ranges from Oregon and 
Washington to western Montana. 
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13. BETULA ALASKANA Sarg. Bot. Gaz. 31: 236. 1901 


A tree reaching a height of 26 m. with bark varying from 
nearly white to brown, separating more or less freely into layers ; 
branchlets densely glandular-resiniferous ; leaf-blades 4-8 cm. 
long and nearly as wide, triangular-ovate or deltoid, with long 
acuminate apex and truncate base, coarsely serrate with abruptly 


FicurRE 13. Betula ulaskana Ficure14, Betula papyrifera Marsh. 
Sarg. From/. &. Zarleton 138, From 8. 7. Butler 322, Big Fork, Mon- 
Fort Selkirk, Yukon Territory. tana. 


pointed teeth, dull dark green above, paler beneath, somewhat 
hairy when young; petioles 15-30 mm. long, slender ; fruiting 
aments 3-3.5 cm. long, 8-12 mm. thick; bractlets glabrous or 
puberulous, sometimes ciliate, lateral lobes spreading, wider but 
scarcely longer than the narrow, triangular, acute middle one ; 
samara wings broader than the small oval nutlet. [FiGuRE 13.] 

This species is distinguished by the very long-pointed leaves 
and densely resinous branchlets. All the specimens I have seen 
have dark brown bark not readily separating into layers and have 
a very thin superficial outer layer. It is found from the Saskat- 
chewan Valley to the Yukon, being common in the Yukon Basin. 
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14. BETULA PAPYRIFERA Marsh. Arbust. Am. 19. 1785 


B. papyracea Ait. Hort. Kew. 3: 337. 1789. 
B. alba var. or subsp. of Regel and others. 

A forest tree 15 to 25 m. high with slender, graceful branches 
and smooth chalky white bark with large conspicuous brown or 
yellow lenticels, easily separated into thin paper-like layers, peel- 
ing naturally upon the tree into narrow horizontal plates, the ex- 
posed red or orange-brown inner bark making a striking contrast 
to the white, the bark near the base of the tree thicker and rough, 
nearly black and irregularly furrowed ; branchlets more or less 
pubescent, densely so on vigorous young shoots in the western 
forms, but not usually resinous-dotted, greenish or light brown at 
first with paler lenticels, becoming dark shining brown, sparingly 
hairy or glabrous ; leaf-blades 4-8 cm. long, 2—5 cm. wide (or more 
on vigorous young shoots), narrowly ovate to oval, with acute or 
acuminate apex, and rounded or cuneate, sometimes truncate, 
often oblique base, finely or coarsely serrate, sometimes slightly 
lobed, hairy when young, becoming glabrous, dull bronze-green, 
mostly free from resin-dots; fruiting aments 2—5 cm. long on 
slender resinous stalks; bractlets about 5 mm. long, middle lobe 
narrow, elongated, rounded, lateral lobes more or less ciliated, 
obliquely rhombic, acute or obtuse, claw short, cuneate ; wings of 
samara broader than nutlet. [Ficure 14. ] 

The leaves of the eastern forms of this species are usually 
densely resin-dotted, the bractlets are mostly glabrous and the 
bark peels very readily into thin papery layers. The western form 
usually differs in these respects, the bark often remaining close and 
firm, peeling only with difficulty and then into small scale-like plates, 
Nelson describes one of the western forms from Colorado (Bot. 
Gaz. 43: 279. 1907) and proposes the name Betula Andrewsi 
should it prove distinct from those of the East. I do not think 
there is sufficient ground for separating the two. I would not in- 
clude, however, all the western forms heretofore known as B. 
papyrifera, at least three distinct species having been included 
under this name, 2. papyrifera proper, B. occidentalis, and B. sub- 
cordata. The last two are more common in the Rocky Mountain 
region, B. papyrifera being rare and, so far as known, not found 
west of the Bitter Root Mountains. It ranges from western Mon- 
tana and Alberta to Colorado and eastward across the continent. 
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15. Betula subcordata Rydb. Ms., sp. nov. 


A small tree with silvery gray purple-tinged bark with nearly 
black lenticels 1-4 cm. long, inner bark pale purple-brown to’ dark 
brown, separating with difficulty into shreds but not into sheets, 
outer bark very thin and semi-transparent, peeling into flakes, the 
old bark much roughened by peeling into shreds displaying the 
purplish inner layers; branchlets red-brown, glabrous or slightly 
puberulent, often covered with a bluish glaucous bloom, becoming 
brown or gray, usually shining red-brown, with very small, pale 


Figure 15. Betula subcordata Rydb. From type, /. /. 32, Nez 
Perces Co., Idaho. 


conspicuous lenticels and very rarely with minute resinous glands, 
the older branches red-brown, shining, the lenticels pale, numerous 
and conspicuous ; leaf-blades ovate, 5-10 cm. long, 4—8 cm. wide, 
with acute apex and rounded to cordate base, thick, dull, bronze- 
green above, dull and paler beneath, with 5-7 pairs of prominent 
pale brown, nearly white veins, glabrous above and below except 
along veins and midrib, rarely slightly pubescent at the base, finely 
or coarsely serrate with sharp spreading teeth which are mostly 
ovate with abruptly pointed tips and 2-4 mm. broad at the base ; 
petioles 1-2.5 cm. long, stout, pubescent at first or glabrous ; 
fruiting ament 3-4 cm. long, 6-10 mm. thick, cylindrical or ob- 
long, its stalk more slender than the leaf-petiole, 1-1.5 cm. long, 
glabrous or slightly resin-dotted ; bractlets 6-8 mm. long, 3-4 
mm. wide, finely pubescent and ciliate, middle lobe narrow, acute 
or obtuse, a little longer than the spreading, obliquely rhombic or 


BuTLER: THE WESTERN AMERICAN BIRCHES 437 


rounded lateral lobes ; samara wings mostly broader than the more 
or less puberulent nutlet. [Ficure 15. ] 

The type is J. H. Sandberg’s 33 from Hatwai Creek, Nez 
Perces Co., Idaho. It is common throughout the Rocky Moun- 
tains west of the main divide from Idaho and Montana northward 
into British Columbia and Alberta. It differs from 3. papyrifera 
in the color and character of the bark, the form and toothing of 
the leaves, the character of the bractlets, and in the glabrous 
branchlets ; from #2. occidentalis in the above characters and also 
in having thicker dull green leaves. It stands between these spe- 
cies, but is wholly distinct from either. It has also been called B. 
cordifolia Regel, but that species has laciniately cut leaves, which 
are also larger with usually 8 pairs of veins, slightly lobed, with 
long-pointed apex and slightly cordate base, petioles and venation 
hairy, bark white and peeling readily, bractlets quite unlike 2. 
subcordata in form and almost glabrous, with lobes all rounded and 
about equal in width, the middle twice as long as the ascending 
lateral ones. 


16. BETULA OCCIDENTALIS Hook., in part, Fl. 
Bor.-Am. 2: 155. 1839 


A large tree reaching 40 m. in height in the type locality (the 
region about Puget Sound); bark yellow-brown, orange, or dark 
bronze-brown, outer layer very thin and peeling into small curling 
shreds, inner layers varying from pale tan to dark reddish-brown, 
separable into layers though often with difficulty and not until 
old; brancklets usually very glandular-resiniferous, sometimes 
hairy er puberulent, slender, pale brown, becoming dark, gla- 
brous, and lustrous ; leaf-blades 6-10 cm. long, 5-6 cm. wide, 
ovate, with acute or acuminate apex and truncate or rounded, 
occasionally subcordate or subcuneate base, furnished with 7 or 8 
pairs of coarse brown or yellowish veins, doubly serrate with 
irregular, very slender, long-pointed teeth, slightly lobed, bright 
green, glabrous, or puberulent beneath, resinous when young, 
hairy along the venation beneath with tufts of hairs in the vein- 
axils ; petioles 1-2 cm. long, hairy or puberulent, becoming gla- 
brous ; fruiting aments 3-4 cm. long, 10-12 mm. thick, cylindri- 
cal or oblong, on stout stalks 12-18 mm. long ; bractlets ciliate, 
5-6 mm. long, 3-4 mm. wide, broadest at the apex of the widely 
spreading obliquely ovate or rhombic, rounded, lateral lobes, mid- 
dle lobe elongated, acute, awl-shaped, claw short, cuneate ; nutlet 
oval, nearly as wide as the wings. [FIGURE 16.] 
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This birch is distinguished by its thin bright green doubly 
serrate leaves with fine very slender lanceolate-attenuate teeth, 
curved toward the apex, by the slender, very resinous branchlets, 
and by the orange or bronze bark with its curling, shreddy, outer 


Figure 16. Betula occidentalis Hook. From 4, 7. Butler 339, Yellow Bay, 
Flathead Lake, Montana. 


layer. It is common along the Pacific Coast region of Washington 
and British Columbia, reaching eastward to western Montana, 
where it is found along the Kootenai River and about the shores 
of Flathead Lake. It is locally known as yellow birch, black 
birch, and western birch. 


17. Betula montanensis sp. nov. 


A large tree with dark gray or brown bark often mottled with 
orange or bronze, somewhat roughened but not peeling into shreds 
or separating into layers, lenticels 2-4 cm. long, inner bark reddish 
brown, very dark ; branchlets red-brown, more or less resinous, 
becoming ashy gray and much roughed by leaf-scars ; leaf-blades 
4-6.5 cm. long, 3-5.5 cm. wide, thick and firm, dull bronze-green, 
glabrous, slightly lobed, ovate, apex acute, base truncate, often 
subcuneate on young leaves, margins finely serrate with abruptly 
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tipped teeth, veins 6-8 pairs, impressed above, conspicuous and 
hairy beneath with small tufts of hairs in the axils, lower surface 
with numerous small resin-dots, the basal margins sometimes hairy ; 
petioles 1-2 cm. long, puberulent, often with a few scattered hairs ; 
fruiting ament 2.5—3.5 cm. long, about 1 cm. thick, cylindrical or 
narrowly oval, narrowed toward the rounded base and apex, 
stalks slender, 10-15 mm. long, puberulent and resinous; bractlets 


FIGURE 17. Betula montanensis Butler. From type, B. 7. Butler 360, Yellow 
Bay, Flathead Lake, Montana. 


puberulent or pubescent, strongly ciliate, 5-7 mm. long, about 3 
mm. wide, broadest at the base of the spreading obliquely rhombic, 
rounded, lateral lobes, middle lobe acute or obtuse, triangular, 
long and tapering, claw elongated, cuneate; samaras about 4 mm. 
aT wings broader than the oval, puberulent nutlet. [FiGuRE 
17. 

Type, 2. 7. Butler 360, collected at Yellow Bay, eastern shore 
of Flathead Lake, Montana, and deposited in the herbarium of 
the N. Y. Botanical Garden. 

This is distinguished by its thick dull green somewhat lobed 
truncate leaves and its non-peeling dark gray bark. In appear- 
ance the trunk suggests the alder with its mottled gray and brown 
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slightly roughened bark, which is never shining and smooth as 
in other birches. In size and shape, the leaves are much like 
those of Betula occidentalis but they are thick and dull and have 
short teeth. The bark has sometimes the same bronze color but 
is dull, never peels and is always mottled with gray. The twigs 
are less resinous, dull, and roughened. The bractlets are also 
quite different. It may possibly be a hybrid between Betula occi- 
dentalis and some one of the thick-leaved species. It is appa- 
rently not common, being known at present only in the type local- 
ity. It is even more distinct in the field than in the herbarium, and 
not likely to be confused with any other species. 
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The ferns and flowering plants of Nantucket—V 
EUGENE P. BICKNELL 


POLYGONACEAE 
RuMex Britannica L. 


Common in wet swamps. In flower and fruit August and 
September. 


RuMEX crispus L. 


A common weed ; in flower and fruit through summer and 
autumn. 


RUMEX OBTUSIFOLIUS 
Less common than the preceding, flowering and fruiting at 
the same seasons. 


RUMEX CRISPUS X OBTUSIFOLIUS. 

This hybrid is reported in Mrs. Owen's catalogue, on the 
authority of Mr. Dame, as being quite common at Siasconset. -I 
observed it at a number of places in low-lying grassy fields and 
lots in and near the town, where it is certainly frequent, if not 
common. It appears to be quite intermediate in its characters 
between the two parent species, but is sometimes, at least, sterile 
or nearly so, although flowering abundantly. Specimens collected 
agree closely with an example in herb. N. Y. Botanical Garden 
ex herb. Torrey, labeled as a hybrid by Doctor Engelmann and 
collected by him at St. Louis, Mo., Aug., 1842. 


RUMEX PERSICARIOIDES L. 

Occurs sparingly on the shores of Sachacha Pond and more 
commonly about brackish ponds along the south side of the 
island; Madequecham, Nobadeer, Miacomet, and Hummock 
Ponds ; Long Pond (17. Z. O.). _ In full flower August and Sep- 
tember. 


Rumex ACETOSELLA L. 
Abundant all over the island, often growing in pure dry sand. 
In early June, when in full flower, it is one of the conspicuous 
441 
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plants of the season, reddening the fields and plains and damp 
sandy levels along the shores. 

Note. — Mrs. Owen's catalogue includes Rumex salictfolius 
Weinm. and Rumex verticillatus L. It has been recently shown 
by Professor Fernald (Rhodora 10: 17-20. 1908) that our coast- 
wise dock formerly referred to R. salicifolius should properly bear 
the name X. pallidus Bigel. This plant may well occur on Nan- 
tucket, although I saw nothing of it. Neither was RX. vertici/latus 
met with. 


POLYGONUM MARITIMUM L. 


Somewhat locally common on the coast sands, flowering 
through August and September. 

In damp sand it sometimes flowers abundantly when erect and 
less than 10 cm. high ; vigorous plants on dry white sand spread 
widely from a deep woody root, the prostrate branches becoming 
6 dm. in length. 


POLYGONUM AVICULARE L. 


Under this name alone it is not possible to report the status of 
Polygonum aviculare on Nantucket with the definiteness proper to 
a local flora. The name has long been so loosely construed that 
it fails to convey an unmistakable meaning, nor can it be under- 
stood from its use what particular plant of a considerable group is 
sought to be referred to. Some form of definition is necessary in 
order to give definite expression to the name. The binomial 
has here succumbed to the polynomial and we have one of those 
cases where so-called breadth of treatment in the interpretation of 
species has served to obscure the facts of nature rather than to 
make them clear. 

The botanical history of the plant furnishes also an excellent 
example of the futility of multiplying varietal names. Many va- 
rietal subdivisions have been proposed under the species, yet, not- 
withstanding the authentic bases of a number of them, few or none 
remain in current use. 

As I apprehend the problem, the species Polygonum aviculare, 
as commonly accepted, embraces a group of organic units more or 
less clearly outlined which it is very expedient that we should be 
able to deal with under distinctive names. An understanding of 
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the geographical, ecological, and organic relations of these units 
depends in a measure on this matter of names and will scarcely be 
assisted by that timorous method in taxonomy which abandons its 
species at the least evidence of intergradation, however obscure or 
exceptional the case may be. 

In our present imperfect knowledge of this group I have re- 
frained from treating as a species any of its members for which 
a published specific name was not found to be available. 

As Polygonum aviculare L. occurs on Nantucket in grassy places 
along the streets and here and there at outlying points, it is a dull 
bluish-green plant, ascending or erect, slenderly branched from the 
base, the leaves neither crowded nor greatly reduced in size on the 
ultimate branches, rather thin, often only obscurely veined, oblong- 
lanceolate, acute or obtusely pointed, distinctly petioled ; ochreae 
thin-membranous, at first silvery white and acute, becoming pale 
brown and more or less shriveled-lacerate ; flowers distinctly ped- 
icelled ; mature flowering calyx 2-2.5 mm. long, margined with 
white or purplish ; achene 2—2.5 mm. long, 1.5 mm. thick, unevenly 
trigonous, the broader faces ovate, nearly plane, dark, dull, rugu- 
lose-striate. 

A slender often erect form, found in grassy plots on shady 
streets, seems to answer the description of var. agrarium Koch. 

There is a form of this plant that appears to be well enti- 
tled to recognition which was not found on Nantucket, being 
apparently more common northward or at higher elevations. It 
is characterized by slender elongated branches, straggling or pros- 
trate habit, and very pale color ; the leaves, which are sometimes 
almost whitened beneath, are rather small, well separated, oblong 
or somewhat spatulate, mostly rounded or obtuse at the apex, and, 
except the midvein, nerveless or nearly so ; stems usually flor- 
iferous in all the axils ; calyx margined with white or clear pink. 
It is perhaps the Polygonum aviculare var. diffusum of Meisner. 


* POLYGONUM MONSPELIENSE Thieb. in Pers. Syn. 1: 439. 1805. 
? P. aviculare var. vegetum Ledeb. Fl. Ross. 3: 532. 1849. 


Found only in the neighborhood of the town, occurring in 
sandy places, or in pure sand, near the shore. This was the only 
Polygonum found in flower in June, being in full bloom and with 
mature fruit as early as June 20. 
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This plant seems to have been little recognized in our flora 
and very imperfectly understood. A detailed description may 
therefore be of service : 


Pale glaucescent green, relatively stout, usually rather low, 
erect or ascending with mostly short branches, the main inter- 
nodes often 2—5 cm. long, conspicuously striate, usually hollow 
with firm often thin walls ; leaves commonly rather thin, rela- 
tively broad, elliptic to obovate-oblong, sometimes narrower, the 
main stem-leaves narrowed to distinct, even slender, petioles, 
rather abruptly acute or acutish or the upper ones obtuse, 2-6 
cm. long, 0.5—2 cm. wide, smaller, narrower, and crowded towards 
the ends of the branches, prominently veined beneath, the margins 
distinctly crisped; ochreae conspicuous, silvery white, often 
purplish at base, becoming pale brown, narrowly acute, finally 
lacerate into weak divisions; flowers clustered in the axils, often 
distinctly pedicelled, rather large, at maturity mostly 3-3.5 mm. 
long, green with strongly contrasting white margins, rarely 
slightly purplish-tinged; achene broadly trigonous-ovoid with 
concave faces, commonly 3 mm. long by 2 mm. thick, rather 
acute, dark, dull, finely rugulose-striate. 


A shorter, stiffer, and usually stouter, plant than /o/ygonum 
aviculare, paler green, with broader, more venose and crisped leaves, 
usually more crowded on the fewer and shorter branches, larger and 
more conspicuous ochreae, larger flowers, commonly with little orno 
purplish tinge and larger, broader, more sharply trigonous achenes 
with the faces more concave. 

Large forms are sometimes mistaken for Polygonum erectum 
L., which differs materially in its distinctive yellowish green color, 
solid woody stem of shorter internodes, less whitened ochreae, 
more dilated and often somewhat crested angles of the mature 
calyx and broader, less dark-colored achene ; it is also later- 
flowering, often by several weeks. 

Note. — Polygonum erectum L. is said in Mrs. Owen's catalogue 
to be found occasionally on the wharves. It may well have 
occurred, but I could find nothing of it, and the species was formerly 
so poorly understood that /o/ygonum monspeliense might easily 
have been mistaken for it. 


* POLYGONUM BUXIFORME Small, Bull. Torrey Club 33: 56. 1906. 
P. littorale Small, in part. Mem. Dept. Bot. Columbia Coll. 
I: 102. 1895. Not P. Uttorale Link. 
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P. aviculare var. depressum Meisner in DC. Prod. 14: 98. 
1856. 

P. aviculare var. procumbens Torrey. Probably not Meisner. 

Frequent along roads and pathways. 

Pale glaucescent green, prostrate ; stems stiff, becoming some- 
what lignescent, often of nearly uniform thickness throughout, bear- 
ing short, divergent branches nearly to the tip, or sometimes with 
elongated branches with short and stiff ultimate divisions ; inter- 
nodes very short, sharply angled ; ochreae very short, brownish- 
tinged, becoming bright light-brown, finally cleft into rather broad, 
weakly acuminate divisions; leaves small, numerous, crowded, 
mostly 0.5-1 cm. long, 2-3 mm. wide, oval, elliptic, or short- 
oblong, obtuse or rounded at the apex, contracted or narrowed to 
a very short rather broad petiole, thickish, strongly venose beneath, 
scarcely revolute, mostly with involute tendency, often minutely 
crisped ; flowers small, crowded, appearing subsessile, 2-2.5 mm. 
long, at maturity sometimes as broad as long, green, the divisions 
narrowly white-margined or tinged with reddish-purple ; achene 
included, mostly broadly ovoid, usually abruptly contracted above, 
obtusely pointed, unevenly trigonous or sublenticular, 2-2.5 mm. 
long, 1.25-1.75 mm. wide, dark brown, finely rugulose-striate, 
dull or sometimes obscurely rugulose and somewhat shining. 

A smaller plant than Polygonum aviculare, commonly stiffly 
prostrate, with relatively thicker, more woody stems of shorter, 
more angled internodes, much smaller, thicker, more venose leaves, 
mostly oval or short-oblong and obtuse, smaller, more crowded 
flowers on shorter pedicels, smaller and somewhat different 
achenes. 

The Polygonum “ittorale Link, of Europe, to which this plant 
has been referred, appears to be quite distinct. Specimens labeled 
by Meisner in the herbarium of the New York Botanical Garden 
differ obviously, among other characters, in the smaller, brighter 
reddish-brown achene, which is narrower, more gradually pointed, 
smooth, or nearly so, more or less shining, and distinctly exposed at 
the tip when fully mature. That Polygonum littorale also occurs in 
this country seems to be attested by specimens from Mt. Desert, 
Maine, which I have been unable to refer to any other species. 


* POLYGONUM PROVINCIALE C. Koch. Linnaea 22: 204. 1849. 


Similar to Polygonum buxiforme Small, but more slender and 
and often longer-branched, the internodes usually rather longer 
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and less prominently striate and angled ; leaves small, 0.5-15 mm. 
long, 1-3 mm. wide, numerous, often crowded, thickish, linear to 
linear-oblong or lanceolate-linear, narrowed to base and apex, very 
short-petioled or subsessile, mostly acute, distinctly veined on the 
lower surface, the margins more or less revolute ; ochreae mostly 
acute, longer, closer, and more firmly lacerate than in P. duxiforme, 
becoming darker and more purplish-brown ; flowers rather smaller 
and narrower than in P. duxiforme and less closely clustered, mostly 
1.5-2 mm. long, greenish and white or slightly purplish-tinged ; 
achene included, commonly rather smaller and narrower than in 
P. buxiforme and lighter brown, unevenly trigonous or sublenticular, 
somewhat contracted towards the top, rugulose-striate. 


Nearly related to P. duxiforme, differing in more slender, less 
sharply angled stems, narrower, more acute revolute leaves, some- 
what longer ochreae with narrower more attenuate final divisions, 
often smaller flowers and mostly narrower paler brown achenes. 
It is frequent on Nantucket in the same situations as P. duxiforme. 
It is also common on Long Island. 

The original description of P. provinciale appears to justify the 
adoption of the name for the plant here discussed. 


* POLYGONUM NEGLECTUM Besser, Enum. Pl. Vol. 45. 1822. 


P. aviculare var. laxum Ledeb. Fl. Ross. 3: 532. 18409. 
P. aviculare var. latifolium C. Koch, Linnaea 22: 204. 1849. 
(Probably, — not P. aviculare var. latifolium Michx.) 

P. aviculare var. angustifolium C. Koch, /oc. cit. (Probably.) 

P. aviculare var. tenuissimum C. Koch, Joc. cit. 

P. avtculare var. angustissimum Meisner in DC. Prod. 14: 98. 

1856. 

P. aviculare var. neglectum Aschers. Fl. Brandenb. 51. 1864. 

A characteristic knotweed of Nantucket, growing in sand or 
sandy soil especially about some of the south shore ponds and 
along the borders of salt marshes. 

The name Polygonum neglectum Besser is adopted for this 
knotweed by authority of the exact fitness of the original descrip- 
tion of the species to the prevailing form of the Nantucket plant. 
While therefore it can scarcely be doubted that the name is cor- 
rectly taken up, so widely divergent are extreme forms of the plant 
that only the broadest application of the name will embrace the 
species as a whole. It is quite possible, however, that certain of 
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these forms, for the present so treated, will be found to be essen- 
tially distinct plants. 

The species itself has been so obscurely known and little rec- 
ognized that detailed descriptions may be useful : 


What may be understood as being the typical plant is dull 
light-green in color, erect, ascending, or prostrate, rather stiff, 
widely slender-branched from the base ; internodes rather short, 
often zigzag, striate, usually minutely roughened; leaves firm, 
elliptic to narrowly elliptic-lanceolate, acute, narrowed to the base, 
sessile or very short-petioled, prominently veined on the lower 
surface and somewhat scurfy-punctate, the margins often distinctly 
crisped or cartilaginous-roughened, and revolute when dry; leaves 
of the branchlets gradually reduced upwards and becoming very 
small, linear-lanceolate and acute to linear and obtuse ; ochreae 
silvery brown when young and narrowly lanceolate-attenuate, 
finally lacerate into narrow stiffly ascending bristleform divisions, 
or sometimes weak and flexuous, the base mostly funnelform, be- 
coming blackish; terminal inflorescence appearing more or less 
subspicate, the flowers with very short pedicels, mostly sessile or 
two together; mature flowering calyx 2-3 mm. long, often strongly 
venose, the margins commonly purplish red ; achene mostly ex- 
serted at tip, usually somewhat unevenly trigonous with the faces 
nearly plane, commonly rather smaller than in /?. avicu/are, less 
strongly rugulose and lighter and more reddish brown in color, 
often more abrupt at base and apiculate. 

A broader-leaved, often larger form bears diffuse, decompound, 
widely ascending branches, sometimes 7.5 dm. in length, the ulti- 
mate branches slender and flexuous ; longer internodes 5 cm. long, 
the uppermost very short; larger leaves sometimes obovoid- 
oblong, becoming 3.5 cm. long and 1.2 cm. wide, the margins 
firmly crenulate ; ochreae relatively short and not usually stiffly 
bristly-lacerate ; flowers distinctly pedicelled, large, becoming 3- 
3.5 mm. long, the bright carmine, somewhat petaliferous segments 
concealing the tip of the achene ; achene large, 2.5-3 mm. long, 
I.5-2 mm. wide, evenly trigonous with deeply concave faces, 
red-brown, dull but shining on the angles, strongly rugulose and 
apiculate. 


The examples here described were collected at York Harbor, 
Maine, on August 15, 1893, and August 19, 1894, and grew in 
stony places back of the beaches. The same plant although less 
strongly developed is common on Mt. Desert, Maine, where I 
collected it in 1895, growing in the same situations as at York 
Harbor. That it occurs as far east as Newfoundland is attested 
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by reduced examples from Torbay (C. D. Howe & W. F. Lang, 
1367, August 21-26, 1901, ledges of damp sea-cliffs). 

In the herbarium of the New York Botanical Garden are speci- 
mens closely similar to the Maine plant collected by Professor B. 
Jonsson in Scandinavia and labeled P. aviculare var. maximum and 
from Geneva, ex herb. Meisner, labeled P. aviculare var. vegetum 
Ledeb. This latter determination may be correct, but var. vegetum, 
as it has been interpreted, is a very different plant, the P. monspelt- 
ense Thieb. of Persoon’s Synopsis, which represents a parallel devel- 
opment along the collateral P. aviculare line. The plant is prob- 
ably the P. aviculare var. latifolium of Koch (Linnaea 22: 204). 

The opposite extreme of P. neglectum from this larger form is 
seen in a delicate, slender-stemmed and widely branched form 
which grew flatly prostrate on damp sand about ponds on the 
south shore of Nantucket. The pale yellowish-green linear leaves 
are very small and, excepting the midvein, nerveless or nearly so, 
0.5-1.5 cm. long, I-2 mm. wide, obtuse or acutish; ochreae 
rather short, the divisions often weakly scarious; flowers very 
small; achene exserted at tip, 1.5-2 mm. long, 1.25-1.50 mm. 
wide, plumper than in the typical form and more abruptly con- 
tracted at the base and blunter at the tip. 

There would seem to be little doubt from Koch's description 
(Linnaea 22: 204) that this plant may be referred to his ?. avicu- 
fare % tenuissimum. The similarity of the flowering branches of 
the plant to those of the erect P. tenue Michx., which is remarked 
by Koch, is obvious in the Nantucket specimens. 

Another very distinct-appearing form found sparingly on Nan- 
tucket, perhaps not to be referred to this species, is rather dark 
green, often becoming black when dry, erect or erect-ascending, 
2—3.5 dm. high, with very slender and fragile, often zigzag, stems 
and branches, the leaves relatively thin, narrowly lanceolate and 
very acute, tapering to base and apex and distinctly slender-peti- 
oled ; the ochreae are large and funnelform and show an extreme 
development of the stiffly lanceolate final divisions. In this form 
the inflorescence is not in the least spicate, its very small flowers 
being rather distant and axillary and the leaves scarcely, if at all, 
reduced in size towards the tips of the branches. Some speci- 
mens of this from European herbaria are labeled ?. avicu/are var. 
erectum. 
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Still another noteworthy form collected at York Harbor, Me., 
Aug. 16, 1893, is characterized by erect habit, slender, somewhat 
fastigiate branches and narrowly linear and acute, appressed or as- 
cending leaves of firm texture and more or less revolute. 

The main points of difference distinguishing typical ?. neglectum 
from P. aviculare are more elliptic, prominently venose leaves of 
firmer texture, usually somewhat scurfy beneath, firmer, more promi- 
nent ochreae becoming stiffly laciniate and finally blackish, upper 
leaves greatly reduced in size, with a subspicate inflorescence 
towards the ends of the more sharply angled branches, and usually 
brighter red flowers. Other but less constant differences are more 
striate and roughened stem of shorter internodes, at least above, 
more flexuous branchlets, leaves revolute on margins or with 
revolute tendency instead of with involute tendency as in P. avite- 
ulare, the ochreae brownish-tinged from the first with firmer atten- 
uate divisions, achene more reddish in color and more exserted. 


* POLYGONUM PROLIFICUM (Small) Robinson. 


Along salt marshes and brackish creeks, in saline mud, less 
often in sandy soil. Frequent along the harbor from near the 
‘town to Quaise; more common at the western end of the island 
towards Eel Point; not seen on the south or east side. 

A very distinct species, abundant along our coast from Maine 
to New Jersey and flowering from the middle of July until killed 
by frost. In its various forms it exhibits an unusually wide range 
of variation. Although commonly erect, as required by des- 
criptions, it may be straggling and ascending, prostrate or even 
flatly depressed in dense mats 1-2 dm. in diameter. Such a form 
used to grow along the Harlem River in New York and would 
not be easily recognized as the same species as the normal erect 
form. It is numerously short-branched with very short inter- 
nodes, the small leaves and the flowers numerous and crowded. 
Specimens are deposited in the herbarium of the New York Botan- 
ical Garden. A wide-spreading and ascending slender form has 
elongated internodes and flexuous branches sometimes 5 dm. 
long, the leaves much reduced in size towards their extremities. 
The stoutest form of the plant is erect and densely bushy- 
branched with solid woody stem sometimes 0.5 cm. in diameter 
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below. In a frequent state of the plant the ochreae become 
enlarged and imbricated towards the ends of the branches and 
of a reddish or bright purple color, the leaves remaining very 
small or even wholly undeveloped. In saline mud the plant is 
sometimes deep bluish-green in color, and the leaves and joints of 
the stem are somewhat succulent; such plants often become 
much blackened in drying. In drier sandy soil it is erect and 
paler green, often very slender and only sparingly branched. This 
is the prevailing form on Nantucket, although the thicker-leaved and 
widely branched bluish-green form also occurs. 

The normal achene of Polygonum prolificum is about 2 mm. 
long, ovoid, light brown, somewhat dull, minutely punctate, with 
hard bony walls, and wholly included. Late in the season the 
plant commonly produces many achenes which become lanceolate 
and conspicuously exserted and 3—3.5 mm. long. These elongated 
achenes differ further from the normal in being olivaceous and 
shining with membranous walls. These profound modifications 
result from the premature germination of the embryo which, while 
still wholly enclosed, will be found to be bright green and purplish 
in color and with elongating radicle. 

The elongated achene of Polygonum exsertum Small is of pre- 
cisely the character of that of P. prolificum and I am unable to 
see that P. exsertum is anything more than a semiviviparous state 
of Polygonum ramosissimum Michx. In this species and in its 
eastern representative, as well as in 2. prolificum, both kinds of 
achenes frequently occur on the same plant. This is also true of 
Polygonum Fowleri Robinson, and P. duxiforme and other species 
occasionally develop similar achenes with viviparous tendency. 


Polygonum atlanticum (Robinson) comb. nov. 


P. ramosissimum Michx. forma atlanticum Robinson, Rhodora 


4:72. 1902. 

Occurs rather sparingly on the borders of salt marshes and 
along brackish tidal creeks: Acquidness Point, nearly three feet 
in height ; Quaise; near Pocomo Head; Little Neck. Observed 
in full flower from before the middle of August until late in 
September. 

Professor Robinson in distinguishing our coastwise representa- 
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tive of Polygonum ramosissimum as a form of the typical western 
species has pointed out a noteworthy difference between the two 
plants in the color of their flowers. In the western species the 
calyx lobes are green and yellow; in the eastern plant they are 
green and white, usually tinged with rose. The color differences 
between the two plants are not however confined to the flowers. 
The foliage of our coastwise plant is of a pale glaucescent green 
which contrasts strikingly with the bright or deep yellowish-green 
color characteristic of P. ramosissimum, the difference affording a 
close parallel to the color contrast between Polygonum aviculare 
L. and P. erectum L. Nor are the differences between the two 
plants only those of color. The leaves of the eastern plant are as 
a rule more uniformly acute and more tapering to base and apex, 
longer-petioled, of thicker texture with revolute margins when dry 
and much more strongly venose. In the western plant they are 
commonly very smooth and flat and only obscurely venose. The 
ochreae of the eastern plant are firmer, usually longer and more 
stiffly laciniate and darker in color, the base often blackish. The 
mature calyx of P. ramosissimum is longer than that of P. at/an- 
ticum and of a somewhat different shape, 3.5-5 mm. long as 
against 2.5-4 mm., ovoid-oblong rather than ovoid and more 
gradually narrowed towards the base ; the calyx segments are 
commonly broader, especially above, and more strongly venose 
notwithstanding the less venose leaves. The achene of P. ramo- 
sissimum is larger and broader than that of P. atlanticum and of 
somewhat lighter and more reddish color. 

I have found no difficulty in properly assigning a large series 
of specimens without reference to locality. Each species, however, 
occurs well within the range of the other. Doctor Robinson has 


recorded P. ramosissimum from eastern Massachusetts and I have. 


seen specimens of typical P. atlanticum from North Dakota. 

P. ramosissimum appears to be more closely related to Polygonum 
Bellardi All. of Europe than is P. at/anticum and certain specimens 
of the European and of the more western American plant are 
scarcely distinguishable. 

In the study of these plants it has appeared that a beautifully 
distinct unnamed species which has been included in P. ramosis- 
simum occurs in Missouri — Atherton, Sept. 7, 1895, B. F. Bush, 
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in herb. New York Botanical Garden. This plant may be at once 
distinguished by the flowering calyx, which is small, 2.5 mm. 
long and wide, and deltoid-ovate from a broad subcordate base, 
the segments much compressed basally and becoming conspicu- 
ously carinate or even auricled. The achenes are much smaller 
than in P. ramosissimum, broadly ovoid with abruptly rounded 
base, shining as if polished and deep reddish brown in color. 


* PERSICARIA PENNSYLVANICA (L.) Small. 

The common erect form of this plant with lanceolate tapering 
leaves and cylindric spikes of rather pale pink ovoid-oblong flowers 
is uncommon on Nantucket and was met with only twice —at 
Wauwinet and in Quaise. The prevailing form is mostly pros- 
trate or ascending and is confined almost exclusively to the sandy 
shores of ponds near the ocean on the south and east sides of the 
island. In its extreme development it is notably different from 
the erect narrow-spiked form but appears to be a state of the 
latter, rather than an intrinsically diverse plant. By comparison 
it is characterized by short-oblong or even subglobose more 
densely flowered spikes, usually of a bright rose-color or carmine- 
red, although sometimes pale, the flowers shorter and almost 
orbicular in outline, the achenes rather larger, thicker, and more 
broadly orbicular, often more abruptly narrowed to a rather 
shorter style; the leaves are often marked above by a dark 
chevron and are commonly shorter, broader and less attenuate 
to a blunt or rounded apex and on shorter petioles, the upper 
most often sessile. The plant is often firmly prostrate and is 
sometimes very small, stems bearing mature spikes being sometimes 
only 1 dm. long. 


PERSICARIA INCARNATA (EIll.) Small. 

Common along the shores of Sachacha Pond back of the beach 
and about the ocean ends of Hummock and Miacomet Ponds ; 
sparingly on the sandy shore of Gibbs’ Pond. In full flower 
August and September. Frequently semi-prostrate in the sand, 
or dwarfed and strictly prostrate. 


* PERSICARIA LAPATHIFOLIA (L.) S. F. Gray. 


Sparingly in waste ground by stables in the town near Mill 
Street, Sept. 16, 1907. 
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* Persicaria tomentosa (Schrank) comb. nov. 

Polygonum tomentosum Schrank, Baier. Fl. 1: 669. 1789. 

A few good-sized plants back of the sandy shore of Miacomet 
Pond, Sept. 21, 1899, in full flower. Plants erect, the larger 
about 6 dm. high, some of the leaves invested on the lower sur- 
face with bluish-white tomentum, others quite glabrous; many 
with a dark medial blotch on the upper surface. 


PERSICARIA PERSICARIA (L.) Small. 


Common, especially in and near the town. In full flower 
through August and September. 


PERSICARIA HYDROPIPEROIDES (Michx.) Small. 


Common in ponds and water holes, flowering through August 
and September. 

* PERSICARIA OPELOUSANA (Ridd.) Small. 

Frequent in wet places in meadows and about ponds, flowering 
in August and September: Tom Never’s Swamp; near Acquid- 
ness Point; Reed Pond and other ponds west and southwest of 
the town. 

The range of this species is not understood to extend north of 
Louisiana and Missouri, yet it is common enough in our eastern 
flora and has doubtless been passed over as a pale-flowered form 
of P. hydropiperoides, to which it is nearly allied. Indeed the two 
species have recently been united (Gray’s New Manual, seventh 
edition), but I have found myself unable to accept this ruling. 
Some years ago I used to find both plants in the neighborhood of 
Van Cortlandt Park, New York City, and carefully studied them 
out as distinct without then suspecting that one was a southern 
species already described. The eastern pale-flowered plant does, 
indeed, differ in some respects from typical P. opelousana, but 
apparently not by any character stable enough to justify their 
separation. 

The most obvious differences between our eastern plant here 
referred to P. opelousana and P. hydropiperoides are seen in the 
* flowers. In the latter species these are ovoid-oblong, 2.5-4 mm. 
long at maturity, purplish-pink to clear pink and white, the seg- 
ments petaliferous and completely concealing the achene; in ?. 
opelousana the flowers are greenish-white, obovoid, 2—3 mm. long, 
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the tip of the achene distinctly visible. In P. hydropiperoides the 
spikes are commonly longer and more slender than in P. ofelou- 
sana and often interrupted at the base ; the ochreolae are longer 
(2.5-3.5 mm. as against 1.5-2.5 mm.); the flowers on longer 
less spreading pedicels, 3-5 mm. long as against 1.5-3 mm; the 
achene of P. opelousana is commonly shorter and broader than 
that of P. hydropiperotdes, more abruptly narrowed to a shorter 
point, the sides more concave, the angles decidedly more tumid, 
the surface less shining. Persicaria opelousana is more erect in habit 
than P. hydropiperoides, which is often decumbent, is less strigillose 
throughout, commonly with narrower, thicker, paler-green leaves, 
less distinctly veined, and characteristically pale beneath. 

In the type specimen of Persicaria opelousana (herb. New York 
Bot. Garden) and other southern material the flowers are of the same 
form and color as those of our eastern plant but are rather smaller 
with smaller and narrower achenes; the leaves are somewhat 
thicker and more obscurely veined and more stiffly setulose-stri- 
gillose along the midrib and margins; the ochreae are closer, of 
firmer texture, more strigose, with a longer and stiffer ciliate fringe, 
5-13 mm. long as against 2-5 mm. long in the northern plant ; 
the ochreolae are also longer-fringed, the hairs 1-5 mm. long 
whereas in the northern form they are often obsolete and rarely 
exceed 1 mm. in length. 


* PERSICARIA SETACEA (Baldw.) Small. 


The occurrence of this species on Nantucket is altogether sur- 
prising, since, although a well-known species of the Southern 
States, it seems never to have been recorded from north of the 
Carolinas. It was first collected on Nantucket, Sept. 11, 1907, in 
full flower, growing in the water at the border of Reed Pond, the 
plants being essentially identical with typical examples from the 
South Atlantic States. It was again collected, June 17, 1908, 
along a wet ditch near the head of Millbrook Swamp. Although 
then only in leaf it appeared notably different from any of our 
northern species and unmistakable by reason of its large elliptic- 
lanceolate leaves narrowed to base and apex, at least the upper 
ones densely short-strigillose over both surfaces, the larger 13 cm. 
long by 3 cm. wide ; the plants were erect from a prostrate root- 
ing base and 3-4 dm. high. 
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PERSICARIA PUNCTATA (EIl.) Small. 


P. punctata var. leptostachya (Meisner) Small. 

Very common in swampy places and along wet meadows and 
pond shores. In full flower through August and September. 

I am unable to see in the so-called var. /eptostachya anything 
more than a reduced and slender state of the ordinary plant —and 
the most common form of the species appears to be more or less 
intermediate between these two extremes. It does not appear from 
,Elliott’s description which form of the plant, if either one, he had 
particularly in view. 


* Persicaria robustior (Small) comb. nov. 


Polygonum punctatum robustior [ius| Small, Bull. Torrey Club 
21: 477. 1894. 

Wet ditch in Quaise ; Watt’s Run; muddy ditch north of the 
town, just in flower, Aug. 15, 1906. Leaves sometimes 15 cm. 
long by 3.25 cm. wide. 

My experience with this plant, even before it was described, led 
me to regard it as distinct from P. punctata and further acquain- 
tance with it at many localities has only confirmed this view. Al- 
though closely related to P. punctata, its characters seem to be very 
constant and it has a distinctive appearance which announces its 
identity at sight. It comes into flower definitely later than P. 
punctata. 

Note. — Polygonum amphibium L. is included in Mrs. Owen’s 
catalogue. What particular plant was intended is now impossible 
to say unless specimens should be somewhere preserved. I did 
not myself meet with any species of the amphibium group. 

Polygonum Zuccarini Small is planted in the town and shows 
some tendency to escape from cultivation. 


TRACAULON (L.) Small. 
Polygonum sagittatum L. 


Common in low grounds, flowering through August and 
September. 


Tintaria Convotvucus (L.) Webb. & Mog. 
Polygonum Convolvulus L. 


Common about cultivated grounds and in waste places. In 
flower through August and September. 
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Dumetorum (L.) Opiz. 

Polygonum Dumetorum L. 

Frequent about the borders of thickets mostly in dry open 
ground, flowering through August and September. 

In the shade of dense thickets in Squam and on Coskaty a 
delicate very thin-leaved form, simulating 7inéaria cristata (Engelm. 
& Gray) Small, but with the much larger achenes of P. Dumetorum 
— 3.5 mm. long by 2.5 mm. wide. I have collected the same 
plant on Long Island, New York, and on La Rue Island, Canada, 
near Alexandria Bay. It is further characterized by very short 
and few-flowered leafy-bracted racemes or the flowers in merely 
axillary very small clusters. It contrasts rather strikingly with 
the common form of P. Dumetorum and may even be distinct. 


Facopyrum Facopyrum (L.) Karst. 


The buckwheat is mentioned by Mrs. Owen as being common 
in old fields. It was casually noted on my earliest visit to the 
island but has not been observed since and would therefore appear 
to have generally died out. 


POLYGONELLA ARTICULATA (L.) Meisn. 


Common throughout, usually in pure sand; often growing 
entirely alone, but also mingling with the xerophytic vegetation of 
the dry commons. Saul’s Hills. First flowers, Aug. 9, 1906. 


Notes on the effect of mechanical pressure on the roots of 
Vicia Faba 


LoutsE GRFGORY 


According to the second law of Hertwig,* ‘‘ the axis of the 
mitotic figure typically lies in the longest axis of the proto- 
plasmic mass, and division therefore tends to cut this axis at a right 
angle.” Pfliger+ and Driesch,{ experimenting with sea-urchin 
eggs, found that Hertwig’s law held true even when the eggs had 
been compressed, and, as a result of the pressure, the long axis of 
the body was modified. 

Conditions among plants do not always verify this law. 
Berthold § has shown that the cells of the cambium layer may 


divide lengthwise, in which case the mitotic figure would lie in the — 


shortest axis of the body. Kny,|| from his experiments of pres- 
sure on the division wall of plants, comes to the conclusion that 
the orientation of the mitotic figure, and with it the position of the 
division wall, may be influenced by pressure. 

My work has been done with the purpose primarily of seeing if 
there is a definite effect of pressure on the mitotic figure, and 
secondarily of studying the morphological changes that take place 
in the compressed root-cells. The problem was given me by Pro- 
fessor H. M. Richards, whom I wish to thank for his helpful 
suggestions. 

The material used in the work was Vicia Kaba, whose roots are 
large and well adapted for experimental purposes. Roots of Zea 
Mays and Helianthus annuus were tried, but gave poor results. 


* Hertwig, O. Welchen Einfluss iibt die Schwerkraft auf die Teilung der Zellen ? 
Jenaische Zeitschrift 18: —. 1884. 

+ Pfliiger, E. Uber die Einwirkung der Schwerkraft und anderer Bedingungen 
auf die Richtung der Zelltheilung. Arch, ges. Physiologie 34: 607-616. 1884. 

t Driesch, H. Entwicklungsmechanische Studien IV. Zeitschrift wiss. Zoolo- 
gie 55: —. 1893. 

2 Berthold, G. Studien iiber Protoplasmamechanik. Leipzig, 1886. 

|| Kny, L. Ueber den Einfluss von Zug und Druck auf die Richtung der Scheide- 
winde in sich theilenden Pflanzenzellen. Ber. Deut. Bot. Gesell. 14: 378-391. 
1896. 
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The methods used in the experiments were of the simplest 
kind. The seeds were germinated and allowed to grow normally 
for three or four days (roots having secondary roots were never 
used). The roots were then placed between two plaster of Paris 
blocks in order to have the pressure lateral. The blocks were 
held together by different widths of elastic bands, the amount 
of pressure depending on the number and the width of the bands 
used. The roots remained under pressure usually during twenty- 
four hours, the actual time being from one P. M. to one P. M., in 
which case the roots were fixed during the secondary period ot 
maximum growth as determined by Kellicott.* Some roots were 
compressed during twelve hours only ; in this case they were killed 
at eleven P. M. during the primary period of maximum growth. 
The roots were fixed in alcohol acetic, sublimate acetic, Flem- 
ming’s fluid, and chromic acid. Alcohol acetic was found to be 
the best fixative. Serial sections, 5 in thickness were made, 
and stained with iron haematoxylin, which proved to be the most 
satisfactory stain. Control experiments were carried out under the 
same conditions, the roots being fixed at the same periods and the 
sections stained in the same manner. 

Seventeen roots were compressed and sectioned. These may 
be divided into three groups : 

1. Those least compressed, the pressure varying from 650 to 
1000 grams. Exp. I, II, VIII, IX, XV; 

2. Those with a medium amount of compression, the pressure 
varying from 1000 to 1400 grams. Exp. VII, XII, XIV; 

3. Those with a maximum amount of compression, varying 
from 1400 to 2000 grams. Exp. III, IV, V, VI, X, XI, XIII, 
XVI, XVII. 

The table of measurements shows the number of experiments 
performed, the time during which pressure was applied, the length 
and approximate thickness of the roots after compression, and 
finally the total amount of pressure. This amount of pressure was 
determined empirically only. The width of the crack between the 
blocks was measured before the roots were taken out, records 
being made of the number of strips of pasteboard necessary just to 


* Kellicott, W. E, The daily periodicity of cell division and the elongation of 
the root of A//ium. Bull. Torrey Club 31: 529-550. 1904. 
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fill the crack. The blocks were kept with the bands upon them. 
To estimate the amount of pressure: the number of cardboard 
strips that had been determined before was placed between the 
blocks ; the upper block was then fastened in a clamp on a 
standard and a weighing pan attached to the lower block ; weights 
were then applied until the blocks were stretched apart enough to 
allow the cardboard strips to slip out. 


TABLE OF MEASUREMENTS, 


No. of experiment. Time of Length of root | Thickness of root Total amount of 
compression. after pressure. after pressure pressure 
I 24 hours. 14 mm. .66 mm, 858 gm. 
Il | 8 « 1.045 860 
Ill 9 .38 1559 
IV 12 -45 1650 
Vv 12 * -75 1902 
VI Il * -74 1553 
IX 6 1.020 958 
x 5 I 035 1759 
XI 7 775 | 1759 
XII 12 hours, 828 1359 
XIV 7 “ec I 615 1253 
xv sé 7 « 805 662 
XVI 10 hours, Io 500 1625 
XVII Io 1.025 1625 


Very little of importance can be deduced from the thickness of 
the compressed roots since a measurement was not taken before 
the pressure was applied. As a result there are many cases giv- 
ing seemingly contradicting results. For example, in experiment 
IX, after a pressure of g58 grams, the root measured 1.02 mm. 
in thickness ; in experiment X, however, after a pressure of 7759 
grams, the root measured 1.03 in thickness. This could probably 
be explained if the measurements of the roots before pressure were 
known. In the first seven experiments the roots used were of 
approximately equal size. Here the average thickness of roots 
affected by the minimum amount of pressure is .85 mm.; by the 
maximum amount of pressure, .58. In either case the normal 
root has been greatly compressed. 

An examination of the material shows that contrary to the 
view of Kny and to the results of Pfliiger and of Driesch, pressure 
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has had no effect on the mitotic figure or division wall in the 
root cells of Victa Faba. At first it was thought that the pres- 
sure had caused an increased number of transverse and oblique 
spindles. In one series a row of transverse spindles was found in 
the periblem layer at a point near the meristematic region. The 
control series, however, showed transverse spindles in an equally 


XxX 
FicurE!, Amedian longitudinal FiGuRE 2. A low power sketchof 
section through a root to which 858 the condition found in a root to 
grams of pressure had been applied. which 1560 grams of pressure had 
Note the empty cells in which the been applied. The dark area rep- 
split will take place, also the de- resents the periblem tissue in which 
generating plerome cells on either rifts have occurred, Y — periblem 
side. The periblem layer is only cells which have been displaced. 
slightly affected by the pressure. > Y— plerome cells which also have 


530. been displaced. 


anterior region, and also as many oblique spindles as had been 
found in the compressed roots. In no way did the mitotic figure 
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seem to be affected by the pressure. In one case, I noticed a 
fragmentation of nucleoli taking place in almost every case, but as 
this was observed in one series only, it was thought to be due to 
some other cause than pressure. 

A few interesting morphological points were noticed in the 
changes taking place in the cells of the compressed roots. In all 
cases, splits or rifts in some stage of formation were seen in the 
tissues. The beginnings of these splits can be found in the 
least compressed roots. The first indication of a definite split was 
the appearance of cells which had lost their entire contents, still 
retaining, however, their cell walls. These cells were found either 


FIGURE 3. Displaced periblem cells from region X in FIGURE 2. The cells 
show the vacuolization of the protoplasm and alsothe general tendency of the cells to 
assume their normal condition. > 530. 


in the extreme layer of plerome cells or just within the plerome 
layer. On either side of this layer were plerome cells in different 
stages of degeneration. In general, the protoplasm had become 
vacuolated and had shrunken from the wall. In some cases their 
nuclei showed signs of abnormality (see FIGURE 1). 

In the second group of experiments, which includes the roots 
that were subjected to a pressure varying from 1000 to 1400 
grams, the plerome cells were still more vacuolated, and definite 
splits had appeared not only in the extreme layer of plerome cells 
but also throughout the central portion. Even with this pressure 
but few changes were observed in the periblem and dermatogen 
tissues. 
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In the third group of experiments, which includes the roots 
subjected to an extreme amount of pressure varying from 1400 to 
2000 grams, marked changes had taken place. The plerome 
cells were well broken up. Splits had appeared in the periblem 
layer, and groups of both plerome and periblem cells were greatly 
displaced (see FIGURE 2). 

In general, the greatest amount of injury was found in the 
region directly posterior to the initial meristematic region. Roots 
which had been subjected to the greatest amount of pres- 
sure showed cavities and rifts in all regions and in many cases 


Ficure 4. Displaced plerome cells from region Y in FIGURE 2, showing elong- 
ated cells which have become further differentiated into fibrovascular tissue. >< 530. 


displacement of single cells or masses of cells. The protoplasm 
of the cells on the edges of the rifts was very much vacuolated 
and the nuclei were distorted in many cases ; a few, however, had 
assumed a normal condition (see FIGURE 3). Plerome cells, 
which had been forced into the extreme anterior portion of the 
root, showed evidences of further differentiation into the future 
vascular system (see FIGURE 4). Thus we may conclude that 
not even a maximum amount of pressure, nor an absolute change 
in environment will entirely stop or affect the normal development 
of the cells of Vicia Fada. 


BOTANICAL LABORATORY, BARNARD COLLEGE, 
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The genus Ceratopteris: a preliminary revision 
RALPH CurTIss BENEDICT 


The genus Ceratopteris comprises a complicated group of hy- 
drophytic leptosporangiate ferns which vary considerably not only 
in leaf-form, habit, etc., but also in the more fundamental charac- 
ters of the sporangium, but which for nearly a century have com- 
monly been regarded as constituting but a single species. Re- 
cently, however, Hieronymus,* and Underwood? have dissented 
from this view and have recognized a second species, but without 
attempting any revision of the genus as a whole. The present 
paper has as an object the presentation of sucha revision. Owing 
to insufficient material the revision is necessarily incomplete, but 
it is believed that it represents a step in advance, and will aid in 
the further study of these plants. 

In reaching conclusions as to the taxonomic status of the various 
forms, it has been necessary to examine microscopically the spo- 
rangia of a large amount of material from many localities. This 
has resulted in the discovery, of some general morphological inter- 
est, that the number of spores per sporangium varies with the 
different species. Also of interest is the establishment of the fact 
that this variation, and the variation in the development of the an- 
nulus, can be correlated with the variation in leaf-form and that the 
genus consists not of a single species, anomalous both in variation 
and distribution, but of several species whose variations do not 
exceed reasonable limits, and whose distribution, although possibly 
anomalous in one case, is for the most part comparable with that 
of the great majority of species. This correlation is furthermore 
of interest as additional evidence, if additional evidence is needed, 
as to the value of the study of minute characters in connection 
with taxonomic work with the ferns. The synopsis finally 
obtained seems clear enough now, even with respect to the grosser 
differences in leaf-form, but these differences became clear only 


Bot. Jahrb. 34 561. 1905. 
+ Torreya 7: 195. 1907. 
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after tentative groupings on the basis of the sporangial characters. 

In the Engler & Prantl, Die Natiirlichen Pflanzenfamilien, the 
number of spores in each capsule is given as sixteen, and Miss 
Ford also records this number for the material she examined, but 
in most of the numerous specimens I have seen, the number was 
certainly more than sixteen, and for many plants was definitely 
determined as thirty-two. Only in C. deltoidea was sixteen 
found to be the maximum number. Indeed in some of the ma- 
terial provisionally identified as this species (Porto Rico, Szntenis), 
sporangia with fewer than sixteen spores were apparently present, 
although this count was not verified. The accurate counting of 
the spores was rendered difficult by the fragile texture of the 
sporangium walls. In many well-fruited leaves the capsules 
seemed to be all ruptured, or would become so in transferring to 
a slide, and in such cases the full number accredited to the species 
was often not certainly determined, but an intermediate number, 
z. ¢., more than sixteen, was assumed to indicate the larger number. 

The genus is peculiar in that it varies as previously noted in 
characters usually very constant in fern groups of higher rank 
than genera, 77z., the number of spores per sporangium, and the 
development of the annulus. The discovery of the form with the 
vestigial annulus so impressed Hooker that he made it the basis 
of a new genus and two new species, but he later withdrew both 
genus and species. Now, although there is no question as to the 
generic identity of all the plants, the specific identity of all seems 
hardly probable, and one of Hooker's species, ptertdordes, has again 
been accepted by Hieronymus and by Underwood for the American 
plants, which with few exceptions differ markedly from the Old 
World plants in leaf-form, habit, and habitat. 

But the difficulty does not end here. C. pteridoides as thus 
recognized itself includes a complex of forms which differ in form 
and cutting and in sporangial characters, and probably also in habit 
and habitat as well, and it was with a view of finding out whether 
there exists any correlation of these differences among the various 
forms that the present study was undertaken. The results ob- 
tained are so simple that it seems strange that they have not been 
obtained before. However, as stated in the title, the present re- 
vision is merely preliminary, and the indications are that the genus 
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contains not only the several species included here, but probably 
several more, which further collections and field work will bring 
more clearly to light. 

The principal difficulty that arose was due to the lack of 
complete series of the different forms through which the leaves pass 
in their seasonal development. The conditions seem somewhat 
analogous to those which exist in such plants as Campanula 
rotundifolia, etc., in which the juvenile leaves are often more dis- 
tinctive than the later growth but may have disappeared before 
these develop. Thus a large proportion of the material studied 
represents only the mature sporophyls which, although necessary 
in determining the sporangial characters, may yet leave the exact 
identity of the specimen very much in doubt. 

A knowledge of the ecology of the various forms would also 
assist greatly in their classification. The evidence of this sort at 
hand indicates that some of the plants occupy very different hab- 
itats. They have been found growing in merely damp soil, float- 
ing or submerged in water which may be running or stagnant, 
fresh or brackish, at sea-level and up to two thousand feet alti- 
tude. All seem to require at least wet soil, and it is not unlikely 
that all are accustomed to temporary if not continuous submerg- 
ence, during which the young vegetatively formed plants are 
borne floating until stranded in some situation favorable to further 
growth. -- 

The genus (and the monotypic family Ceratopteridaceae *) may 
be described as follows : 

Aquatic or semi-aquatic plants of tropical or subtropical regions. 
Stem creeping or ascending, reduced, sparsely scaly. Roots borne 
on the stipes. Leaves alternate, successive, viviparous, soft-her- 
baceous, dimorphic, the venation reticulate, without included vein- 
lets, the stipes in some species horizontal at first, then bent abruptly 
upwards, bearing the roots on the horizontal parts. Sterile leaves 
erect or spreading, floating in some cases, 2-4 times pinnately or 
subternately divided. Sporophyls taller, erect, 2—5 times divided, 
the ultimate segments linear, with the margins narrowly and evenly 
revolute, often meeting along the midvein, covering two or three 
rows of areolae. Sporangia abaxial, scattered in one or two lines 
along the longitudinal veinlets, and protected at first by the re- 
flexed margins, thin-walled, sessile, giobose, the wall-cells sinuate, 


* Underwood, Our Native Ferns 78. tgoo. [Ed. 6.] 
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containing chlorophyl, the annulus longitudinal, few-celled (4-10), 
and causing irregular dehiscence, or many-celled (20-70), and with 
8-10 lip-cells and consequent regular dehiscence. Spores 16 or 
32 per sporangium, ephemeral, triplanate, the inner faces smooth, the 
dorsal (outer) face rounded and regularly marked with three series 
of anastomosing ridges. 


Some of the characters noted are decidedly unusual. The 
bracing of the plant by means of the elbowed stipes is peculiar, 
and the place of origin of the roots is even more anomalous. 
Attention has already been called to these facts by Miss Sibille 
Ford in connection with a study of the vascular anatomy of Cera- 
topteris “‘ thalictroides.”’* The bent stipe seems to be a feature 
present only in the plants which grow rooted in the soil. In the 
floating plants the stipes are swollen and bulbous, but not bent. 
Goebel + has noted in the field that one species, probably C. péeri- 
doides, may assume either the floating or the anchored habit, and 
this statement is borne out by the herbarium material of this spe- 
cies examined, but is true for this species only, as all the other 
forms seem to be adapted at maturity to a fixed habit only. 

The genus was described in 1821 by Brongniart, based on the 
Linnaean species Acrostichum siliqguosum and A. thalictrotdes. 
Within seven years six other names had been proposed for the 
same genus, two of which, however, were not properly published 
but were merely cited as synonyms. In addition to these, the 
synonymy contains, besides the already mentioned Acrostichum, 
Pteris Swartz and others, Be/visia Mirbel, Onychium Hasskarl, and 
Naias Blanco. 

As may be seen, many different views have been held as to the 
natural position of this genus. Brongniart, who distinguished five 
families of ferns, vz., Ophioglossaceae, Osmundaceae, Marat- 
tiaceae, Polypodiaceae, and Gleicheniaceae, placed Cvratopteris 
with the last because he considered its annulus to be transverse. 
But he clearly misinterpreted the facts, since the annulus, although 
sometimes rather crooked, is undoubtedly longitudinal, and its 
structure resembles that of the Polypodiaceae, from which it 
differs principally in the size, shape, and number of the component 


* Ann. Bot. 16: 95-121. fl. 7. 1902. 
+ Pflanzenbiol. Schild. 2: 281. 1893. 
t Citations are given under the head of Synonymy, 
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cells. Diels has recognized this relationship in Engler & Prantl’s 
Pflanzenfamilien, where Ceratofterts is ranked as a family (Parkeri- 
aceae) coordinate with the Polypodiaceae, Gleicheniaceae, and 
others in the group Eufilicinae. This seems to be a logical group- 
ing but the indeterminate fructification is perhaps evidence of a less 
highly organized development and, as has been suggested by Dr. 
Underwood,* may be taken to indicate for this family a low posi- 
tion in the order to which it belongs. 

The conclusions reached as to the classification of these plants 
are based on an examination of the material in the Underwood 
Fern Herbarium in the New York Botanical Garden, the Eaton 
Herbarium at Yale University, and the National Herbarium, and in 
the citation of specimens, these herbaria are indicated by the 
letters U, E, and N. I wish to take this opportunity to thank 
Professor Alexander W. Evans of Yale, and Mr. W. R. Maxon 
of the National Museum, for the privilege of examining the ma- 
terial in their care. 

The following forms seem to deserve recognition as species : 
Lamina of the mature sterile leaf usually oblong or narrowly deltoid, 


pinnately divided ; spores 32. 
Annulus well developed, 20-70-celled, lip-cells present; seg- 


ments of the sporophy! mostly more than 2 cm. long............ 1. C. thalictroides, 
Annulus few-celled, 4-10, lip cells wanting; segments of the 
sporophyl mostly less than 1.5 cm. 2. C. Lockhart. 


Lamina of the sterile leaves broadly deltoid or pentagonal. 
Spores 32; the annulus few-celled, lip-cells wanting; mature 
sterile leaves floating, the lamina pentagonal, not more than 
20 cm. long, 3. C. pleridoides, 
Spores 16; the annulus well developed, lip-cells present ; mature 
sterile leaves emergent, the lamina deltoid, 25-40 cm. long, 


1. CERATOPTERIS THALICTROIDES (L.) Brongn. Bull. Sci. Soc. 
Philom. 1821 : 186. 3, g. 1821 


Acrostichum thalictroides L. Sp. Pl. 1070. 1753. 
Acrostichum siliquosum L. Sp. Pl. 1070. 1753. 


Leaves erect, 6-75 cm. long, the stipes 4-27 cm. long ; 
lamina of the sterile leaf narrowly deltoid or oblong, 3.5—28 cm. 
long, 2-13 cm. broad, 1-2-pinnate-pinnatifid, the pinnae ovate- 
lanceolate or oblong, the segments linear-lanceolate to oblong or 


* Fernwort Papers, Linn. Fern Chapt. 17. 1900. 
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ovate-lanceolate, blunt or acute, 1-2.5 cm. long, 2-5 mm. broad : 
fertile leaves taller than the sterile, the lamina oblong, 20-55 cm. 
long, 10-30 cm. broad, 2-5 times pinnately divided, the pinnae 


FIGURE 1. Ceratopteris thalictroides (L.) Brongn., Lamao River, Mt. Mariveles, 
« Prov. Bataan, Central Luzon, Philippine Islands, A’. S. Williams 299. About one 
third the natural size. 


and smaller divisions often distant, the ultimate segments flagelli- 
form, 1-6 cm. long, the margins revolute, covering 2 or 3 rows of 
areolae, and 1 or 2 rows of sporangia with well-developed annulus 
and lip-cells : spores 32. [FiGuRE 1.] 


BeENEvICT: THE GENUS CERATOPTERIS 469 


Type from Ceylon. 

The Old World material appears to be all alike in sporangial 
characters. In leaf-form there is considerable variation, and prob- 
ably also in habit and habitat, but the information at hand does 
not furnish any clue for the separation of the various forms as 
species. Linnaeus recognized two species, Acrostichum siliquosum 
and A. thalictroides, both based on Ceylon material and both forms 
which can be identified with material of recent collections, but it is 
not clear that they are more than seasonal variations of the same 
plant, or perhaps modifications induced by adaptations to different 
habitats. Mr. R. S. Williams, who has collected the sz/¢guosa form 
in the Philippines, tells me that he found it in grassy hollows, 
forming small clumps not very dissimilar in appearance to the 
grass itself, and in situations in which it may not have been sub- 
merged at any time. Such a plant would perhaps lend itself more 
readily to variation in the moisture available than the strictly 
aquatic American plants, so that its wider distribution and variation 
are not so anomalous as might first appear. 

It appears to be generally distributed in the Old World tropics. 
From the material seen the following distribution may be recorded : 
Japan, Formosa, the Philippines, Himalayan region to Ceylon, 
Malay Peninsula, Java, Andaman Islands, Queensland (Moreton 
Bay), Madagascar, and Jamaica (?). As already noted some strik- 
ing forms are included which probably deserve separation. I 
have not seen any West African material (C. cornuta) so do not 
know whether this should also be included in the thalictrotdes 
complex or not. The reference to Jamaica is based on a specimen 
in the National Herbarium * which agrees almost exactly with 
some of Mr. Williams’ Philippine material. It is, however, with- 
out data other than that of a stock printed label, no time or place 
of collection being given, so that it is possible that the plant is 
not really Jamaican. 


2. CeRAToPTERIS LockHarti (Hook. & Grev.) Kunze, Linnaea 
23: 241. 1850 
Parkeria Lockhart’ Hook. & Grev. Icon. Fil. pl. 97. 1828. 
(In footnote.) 
" * The label heading reads as follows: Flora Jamaicensis | No. 124. Coll. John 


Hart, Supt. Govt. Cinchona Plantation, | Gordon Town, Jamaica, W. I. | Ceratop- 
teris thalictrotdes Brong. 
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? Ceratopteris Richardii Brongn. Dict. Class. Hist. Nat. 3: 351. 

1823. 

Slender plants, growing partly submerged: leaves slender, 
up to 35 cm. long, the stipes slender, terete or flattened, 5-24 cm. 
long: sterile leaves erect and emergent when mature, 8-18 cm. 
or more long, the lamina oblong or deltoid, 4.5-g cm. long, 4-5 
cm. broad, 1—2-pinnate-pinnatifid, the pinnae varying from deltoid 
below to lanceolate above, acute, the ultimate segments lanceolate 
to deltoid: sporophyls somewhat taller, 10-35 cm. long, the 
lamina 4 times divided, the ultimate segments linear, 0.5—2 cm. 
long: sporangia in one row along each margin, the annulus few- 
celled ; spores 32. [FIGURE 2. ] 


Type from Trinidad, Lockhart. 

Specimens seen: Trinidad, ”o. 7260 Botanical Garden Her- 
barium, N; Guiana: Leprieur, Cayenne, U, N ; Jenxman, Deme- 
rara, Glen Island, Essequibo River, ‘ growing in the lake with 
Victoria,” U. 

Aside from the sporangial differences, this plant resembles C. 
siliquosa considerably, but differs somewhat in general habit, 
frequents apparently a different habitat, and is particularly unlike 
the Old World species in the length of its stipes and in the short- 
ness of its fertile segments. <A figure of the Jenman sheet is shown 
in FIGURE 2. The sterile leaves are from a different plant from the 
sporophyls and probably represent the floating stage. The Ca- 
yenne sheet in the National Herbarium had been identified by 
Leprieur as C. Richardt Brongn., but I have been unable to 
verify this identification, so cannot vouch for its correctness. If 
it proves to be authentic, Hooker & Greville’s name will become 
a synonym. 


3. CERATOPTERIS PTERIDOIDES (Hook.) Hieronymus, Bot. Jahrb. 
34: 501. 1905 

Parkeria pteridoides Hook. Exot. Fl. 2: 147. 1825. 

Ceratopteris Parkeria J. Smith, Jour. Bot. Hook. 4: 70. 1841. 
Plants growing floating or near shore and rooted in soil: leaves 

of the floating plants up to 25 cm. long, the stipes expanded mid- 

way, bulbous: lamina in earliest sterile leaves simple, ovate or 

deltoid, in following leaves broadly 3-lobed, deltoid or rhombic, 

in still later leaves pentagonal, 6-20 cm. long, 6-20 cm. broad, 

1-3 times pinnatifid, with 2-4 pairs of primary divisions, the ulti- 
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mate segments broadly ovate or deltoid, usually blunt or rounded : 
lamina in succeeding leaves 2-4 times divided with narrowly ob- 
long, rounded segments, grading into the slightly taller sporophyls 
with linear segments : leaves in the anchored plants as above but 


at 

NEO 


FIGURE 2. Ceratopteris Lockharti (Hook, & Grev.) Kunze, Glen Island, F sse- 
quibo River, Demerara, British Guiana, J/enman. About one third the natural size. 


with the stipes not bulbous, with the sporophyls about twice as 
tall as the sterile leaves and without intermediate forms: sporangia 
in one row along each margin, without lip-cells, the annulus 4-10- 
celled, rarely more; spores 32. 
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Type from British Guiana, Essequibo, Parker. 

Specimens seen: British Guiana, Parker; Jenman, U; Lepri- 
eur; Brazil: Riedel; Regnell; Florida: A. H/. Curtiss, St. John's 
River, 3690, U, E, and N, Withlacoochee River, 5973, N; Cuba: 
Wright 3936, E. 

It is hard to understand how this very distinct species has so 
long been considered merely a form of the very different Old 
World species. Judging from the information obtainable, the two 
occupy entirely different habitats, the American species occurring 
always in the water, either floating or at least with the stem and 
roots submerged, the other, according to Mr. Williams’ notes, only 
occasionally if at all in normally inundated soil. Goebel, who has 
seen Hooker’s species growing in Guiana, states that it occurs 
either floating or rooting in the mud nearer shore, and that the 
two types differ considerably in habit. In the floating plants, the 
stipes are, as noted in the description, bulbous, and the leaves are 
all rather short. This is the form collected by A. H. Curtiss in 
the St. John’s River, Florida, where, according to D. C. Eaton, he 
found it in water ten feet deep, and probably also that figured in 
the Engler & Prantl Pflanzenfamilien under the family Parkeriaceae. 
It is in this form that the sterile leaves grade into the sporophyls 
by insensible modifications in the shape of the ultimate segments. 
In the near shore form this gradation does not occur, the sporo- 
phyls are much taller than the sterile leaves, and the stipes are not 
bulbous. This form has been well figured by Hooker & Greville, 
Icones Filicum p/. 97. /. 2. 


4. Ceratopteris deltoidea sp. nov. 


Stem slender, rootless, the roots developed from a swollen 
place in the stipe a short distance from the stem : leaves alternate, 
successive in development, up to 65 cm. long; youngest leaves 
sessile or short-stalked, the lamina simple, ovate or deltoid : fol- 
lowing leaves broadly pentagonal or deltoid, 3—7-lobed, the lobes 
mostly deltoid, acute, the basal division sometimes also lobed : 
mature sterile leaves 25-50 cm. long, the stipes 10-20 cm. long, 
sparsely scaly below, flattened, the lamina deltoid, acute, 20-35 cm. 
long, 15-25 cm. broad, pinnate-pinnatifid or 2-pinnate-pinnatifid on 
the lowest pinnae : pinnae broadly deltoid, g-12 cm. long, 9-14 cm. 
broad, acute, oblique, the penultimate divisions cut half way to the 
mid-vein, the ultimate segments large and full, 3-4 cm. long, 2-3 cm. 
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FIGURE 3. Ceratopteris deltoidea Benedict, Orange Bay River, Jamaica, V. L. 
Britton & Arthur Hollick 2158. About one third the natural size. 
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broad, broadly deltoid, acute, the margins broadly and shallowly 
lobed, viviparous in the sinuses and in the axils of the larger 
divisions, the venation reticulate, the areolae without included 
veinlet, narrow: fertile leaves 40-65 cm. long, the stipes 15-20 
cm. long, the lamina deltoid, 30-40 cm. long, 25-37 cm. broad, 
4 times pinnately divided, the ultimate segments linear, falcate, 
0.5-—2 cm. long, 0.5—2 mm. broad, the ultimate and penultimate 
divisions viviparous in the axils, with narrow evenly revolute mar- 
gins, each covering a single row of sporangia. [F1GuRE 3. ] 

Type from Jamaica, Orange Bay River, V. L. Britton & Arthur 
Flollick 2158, 14 March, 1908,—in the Underwood Fern Her- 
barium. Collected at the same time and place by Harris, xo. 
70,255. Also collected in Jamaica by Jenman, Clarendon, 1874- 
79. 

Additional material : 

Porto Rico: ‘Coamo in fossis,’’ 1886, P. Sitents 3277, N. 
Consists mostly of sporophyls ; ultimate segments of the sterile 
leaves lanceolate. Spores possibly sometimes fewer than 16 per 
sporangium. 

Florida: A. P. Garber, Prairie Creek, So. Florida, July, 1878. 
E. (Vide D. C. Eaton, Bull. Torrey Club 6: 264. 1878.) Only 
sterile leaves seen, these with somewhat narrower segments than 
those of the type. 

Louisiana: RX. S. Cocks, Shores of Lake Ponchartrain, rooting 
in mud, 1890, U. //asse, in water, New Orleans, 1885, U —an 
imperfect specimen, with the segments narrower than in the type. 

Guiana: /exman, Demerara, coast lands, in trenches, 1895. 
U. Only sporophyls seen. 

There seems at present little reason to doubt that all this ma- 
terial may be comprised in one species, but for the purposes of 
greater exactness, only the Jamaican material was considered in 
drawing up the above description. The only modification made 
necessary by the inclusion of the remaining collections is in con- 
nection with the width of the sterile segments as noted in the 
various citations. As far as I have seen, this is the only species 
in which the number of spores is typically 16 to each sporangium. 

In the type locality, the Orange Bay River is, as I learn from 
Dr. Britton, a small clear flowing stream, a foot or two in depth. 
The plants grew abundantly for some distance along the river, 


H 
i 


BENEDICT: THE GENUS CERATOPTERIS 475 


mostly in the quieter reaches near shore, but sometimes well out 
in the current. The plant does not float except possibly in its 
juvenile stage of growth. 

In the synonymy which follows, the species recognized as valid 
are indicated in small capitals, the names which deserve further 
investigation are in Roman and the straight synonyms are in italics: 


CERATOPTERIS Brongn. Bull. Sci. Soc. Philom. 1821: 186. 
1821. 


Teleozoma R. Br., Richardson in Franklin, Narrative of Jour- 
ney, 767. 1823. 
Ellobocarpus Kaulf. Enum. Fil. 147. 1824. 
Parkeria Hook. Exot. Fl. 2: pl. 747. 1825. 
Furcaria Desv. Mem. Soc. Linn. Paris 6: 292. 1827. 
Ceratopteris cornuta Le Prieur, Ann. Sci. Nat. I. 19: 103. 
pl. 4, A. 1830. 
Pteris cornuta Pal. de Beauv. Fl. Owar. 1: 63. fl. 37. 
1807 (?). (Type from Wari [Owari], West Africa.) 
Ellobocarpus cornutus Kaulf. Enum. Fil. 148. 1824. 
Furcaria cornuta Desv. Mém. Soc. Linn. Paris 6: 292. 1827. 
Onychium cornutum Hasskarl, Tijdschr. Nat. Gesch. 10: 115. 
1843. 
Ceratopteris Gaudichaudii Brongn. Bull. Sci. Soc. Philom. 1821 : 
186. 1821. (Type from the Marianne Islands.) 


CERATOPTERIS LockuHart! Kunze, Linnaea 23: 241. 1850. 


Parkeria Lockharti Hook. & Grev. Ic. Fil. pl. 97. 1828. 
(Type from lakes near Arima, Trinidad.) 


CERATOPTERIS PTERIDOIDES Hieronymus, Bot. Jahrb. 34: 561. 
1905. 
Parkeria pteridoides Hook. Exot. Fl. 2: pl. 747. 1825. 
(Type from British Guiana, Essequibo, Parker.) 
Ceratopteris Parkeria J. Smith, Jour. Bot. Hook. 4: 70. 1841. 
Ceratopteris Richardii Brongn. Dict. Class. Hist. Nat. 3: 351. 
1823. 
CERATOPTERIS THALICTROIDES Brongn. Bull. Sci. Soc. Philom. 
1821: 186. 3, 1821. 


Acrostichum thalictroides L.. Sp. Pl. 1070. 1753. (Type from 
Ceylon.) 
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Acrostichum siliquosum L. Sp. Pl. 1070. 1753. (Type from 
Ceylon.) 

Pteris thalictroides Swartz, Jour. Bot. Schrad. 4: 651. 1801. 

Pteris stliquosa Pal, de Beauv. Fl. Owar. 1: 63. 1807 (?). 

| Ellobocarpus oleraceus Kaulf. Enum. Fil. 148. 1824. 

| Furcaria thalictroides Desv. Mém. Soc. Linn. Paris 6: 292. 

if 1827. 

Teleozoma thalictroides R. Br., Richardson in Franklin, Narra- 
tive of Journey, 767. 1823. 

iq Naias obvoluta Blanco,* Flora Filip. 460. 1845. [Ed. 2.] 


New YorK BOTANICAL GARDEN. 


* 1 am indebted to Dr. C, B. Robinson for this reference. 


Notes on Carex—V 


KENNETH KENT MACKENZIE 


Carex salinaeformis sp. nov. 


“ Carex salina Wahl. var. minor Boott,’’ W. Boott in Bot. Calit. 
2: 242. 1880. 


Culms low and rather slender, § 15 cm. high, from long-creep- 
ing, slender rootstocks, phyllopodic, smooth or nearly so on the 
bluntish angles, generally exceeded by the leaves, not reddened or 
fibrillose at base. Leaves with well-developed blades usually five 
to eight to a fertile culm, the blades flat, 2-3 mm. wide, 3-12 cm. 
long, roughened towards the apex ; terminal spike staminate, short- 
to long-peduncled, 8-12 mm. long, 2-5 mm. wide, the scales 
obovate, obtuse, reddish brown with lighter center and often 
strongly developed hyaline margins ; pistillate spikes three or four, 
widely separate, or upper approximate, erect, the upper shortly 
exsert-peduncled, the lower strongly exsert-peduncled, narrowly 
oblong, 6-12 mm. long, 3-4 mm. wide, containing 8-15 appressed 
ascending perigynia closely packed in few ranks ; bracts leaflet- 
like, often exceeding inflorescence, their sheaths conspicuous, 3-15 
mm. long ; scales ovate, from cuspidate (the lower) to obtuse (the 
upper), reddish brown with broad lighter center and slightly hy- 
aline margins, as wide as the perigynia but generally shorter ; 
perigynia oblong-ovate, flattened-suborbicular in cross-section, 
rather lightly several-nerved, 3 mm. long, 1.75 mm. wide, rounded 
at base and apex, beakless but slightly constricted at apex ; achenes 
lenticular, their faces suborbicular, 1.5 mm. long ; stigmas two. 


The above species is founded on Bolander’s 4702, collected in 
1866 and represented by two sheets in the Torrey herbarium. In 
the Botany of California the plant in question is referred to Carex 
salina Wahl. var. minor Boott, but the strongly developed sheaths 
of the bracts forbid any such disposition as do also the noticeably 
nerved perigynia. It is, indeed, a well-marked species, and is one 
of several such furnished by Mendocino County. 


Carex macrosperma sp. nov. 


Culms tall, stiff and erect, but rather slender, 6-10 dm. high, 
from thick rootstocks, phyllopodic, smooth or nearly so on the 
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bluntish angles, exceeding the leaves, fibrillose at base. Leaves 
with well-developed blades about seven to fifteen toa fertile culm, 
the blades 2.5-6 mm. wide with strongly developed midrib and 
revolute margins, strongly scabrous, usually 2-4 dm. long, atten- 
uate; spikes in erect peduncled panicles, the lower panicle 
solitary, on a peduncle 6-12 cm. long, the upper panicles in pairs, 
shorter-peduncled, the panicle bracts leaflet-like, strongly sheath- 
ing ; panicles ovoid, 2.5—5 cm. long, 1.5-2 cm. wide, containing 
8-15 sessile and often somewhat compound widely spreading 
spikes ; spikes 5-10 mm. long with 2-5 pistillate flowers in the 
middle and about as many staminate flowers at apex, the lower 
scales usually empty ; spathella prominent; bracts small, awn- 
pointed, 2-5 mm. long; scales obovate, obtuse or short-awned, 
brown with lighter center and hyaline margins, the pistillate half 
the length of the perigynia ; perigynia 4.5—5 mm. long, I.g mm. 
wide, the body obovoid, sharply triangular, bright green, rather 
faintly nerved, tapering at base, abruptly contracted at apex into 
a somewhat roughened and bent beak, 1.5 mm. long, with biden- 
tate apex ; achenes triangular, 3 mm. long, ovoid, short-stipitate, 
closely invested by perigynia ; stigmas three. 

Type, C. G. Pringle’s 48 go, collected August 27, 1894, Sierra 
de San Felipe, Oaxaca, Mexico, 6,000-7,000 feet, distributed as 
Carex polystachya Swartz, and preserved in the herbarium of 
Columbia University. 

This species is closely related to Carex cladostachya Wahl., but 
has been readily distinguished from the rather numerous specimens 
of that species which I have examined, by the few-flowered spikes 
and the noticeably larger perigynia. Carex polystachya Swartz is in 
all probability nothing more than Carex cladostachya. The differ- 
ences attempted to be drawn between these two plants do not hold 
good in any very large series of specimens, and Dr. N. L. Britton, 
who has had Jamaica (from which both species came) thoroughly 
explored, is strongly of the opinion that they are the same. 


Carex fuscotincta sp. nov. 


Culms tall, stiff and erect, but rather slender, 5-8 dm. high, 
from thick elongated rootstocks, phyllopodic, smooth or nearly so 
on the bluntish angles, exceeding the leaves, somewhat fibrillose 
at base. Leaves with well-developed blades some 7-15 to a fertile 
culm, the blades 2.5-4 mm. wide, flat with slightly revolute 
margins, strongly roughened, usually 1.5—3 dm. long, attenuate ; 
spikes in erect peduncled panicles, the lower panicle solitary on a 
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peduncle about 8 cm. long, the upper panicles in pairs, shorter- 
peduncled, the panicle bracts leaflet-like, strongly sheathing ; 
panicles ovoid, 1.5-4.5 cm. long, 1-2 cm. wide, containing 6—12 
sessile and sometimes somewhat compound widely spreading 
spikes ; spikes 4-7 mm. long, 3.5—6 mm. wide with 5-12 pistillate 
flowers at base and with a few very inconspicuous staminate flow- 
ers at apex, which are usually exceeded by the perigynia; lower 
scales frequently empty; spathella prominent; bracts usually 
scale-like, but occasionally 3-15 mm. long; scales ovate, very 
obtuse, or rarely awned, brown with lighter center and hyaline 
margins, the pistillate half the length of the perigynia; perigynia 
3-3.5 mm. long, 1.2 mm. wide, the body obovoid, sharply trian- 
gular, green, rather faintly nerved, tapering to a substipitate base, 
abruptly contracted at apex into a somewhat roughened and 
slightly bent beak 1 mm. long, with bidentate apex ; achenes tri- 
angular, 2 mm. long, closely invested by perigynia ; stigmas three. 


Type, C. G. Pringle’s 4839, collected August 19, 1894, Sierra 
de San Felipe, Oaxaca, Mexico, 7,500 feet, distributed as Cares 
cladostachya Wahl., and preserved in the herbarium of Columbia 
University. 

The following key will serve to distinguish this species from 
its allies : 

Perigynia 4.5—5 mm. long........ C. macrosperma. 
Perigynia 2.5—4 mm. long. 
Scales generally very obtuse, brown ; spikes short, oblong or sub- 


orbicular ; perigynia sides weakly nerved. ................0.eceeeeees C. fuscotincta, 
Scales acuminate to cuspidate, green or straw-colored ; spikes ob- 
long to linear-oblong ; perigynia sides strongly nerved............ C. cladostachya. 


Carex perstricta sp. nov. 


Culms densely tufted from thick matted rootstocks, phyllo- 
podic, 2.5-5 dm. high, exceeding leaves, smooth or nearly so on 
angles, prominently fibrillose at base. Leaves with well-developed 
blades six to ten to a fertile culm, mostly clustered at the base, the 
blades 1.5 mm. wide or less, the margins strongly revolute, glau- 
cous, usually 1-2 dm. long, much roughened ; spikes 5-7, androg- 
ynous, forming a head 2.5—5 cm. long, the lower two or three 
more or less strongly separate and distinct, the upper closely ag- 
gregated (the lowermost rarely slightly compound), strictly erect, 
short-peduncled or sessile, linear-oblong, 5-12 mm. long, 2.5—3.5 
mm. wide and containing 5-1 2 appressed-ascending perigynia below 
in few ranks, and with about as many staminate flowers above ; 
bracts leaflet-like, not sheathing, exceeding the inflorescence ; 
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scales ovate, obtuse or acute, white-hyaline with green center, the 
pistillate two thirds the length of perigynia ; perigynia 2.5 mm. long, 
strongly white-scabrous, the body oblong-obovoid, sharply triangu- 
lar, 1 mm. wide, nerved, tapering at base, abruptly contracted into a 
short bidentate beak 0.5 mm. long; achenes triangular, oblong- 
obovoid, nearly 2 mm. long, closely surrounded by perigynia ; 
stigmas three. 


Type, C. G. Pringle’s 2630, collected June 5, 1889, moun- 
tains near Monterey, Nuevo Leon, Mexico, named Carer Schied- 
tana Kunze by Professor L. H. Bailey, and preserved in the her- 
barium of Columbia University. 

To be distinguished from Carex Schiediana Kunze, to which 
it is related, as follows: 


Blades 1.5 mm. or less wide, strongly revolute, glaucous; perigynia I 


Blades 2-3 mm. wide, flat, green; perigynia 1.5 mm. wide...............C. ScAiediana. 


Carex nubicola sp. nov. 


Carex festiva var. decumbens Holm, Am. Jour. Sci. 166: 20, 26. 
1903. Not Carex decumbens Ehrh. 


In dense clumps, not stoloniferous, nor with long running root- 
stocks, the culms 12-35 cm. high, aphyllopodic, erect or more or 
less strongly curving, usually exceeding the leaves, smooth or 
nearly so on the angles. Leaves with well-developed blades usu- 
ally three to five to a fertile culm, clustered near the base, the 
blades flat, 2-3 mm. wide, 6-12 cm. long, roughened at apex ; 
inflorescence consisting of four to seven spikes densely clustered 
in an ovoid or globular head 12-18 mm. long and g-18 mm. 
wide, the bracts inconspicuous, the upper scale-like, the lower 
cuspidate-prolonged, usually much shorter than the head; spikes 
ovoid or subglobose, 5—g mm. long, 4.5—8 mm. wide, containing 
above 15-35 closely packed ascending perigynia with erect or 
ascending beaks, and below a few inconspicuous staminate flowers ; 
scales ovate, acute, blackish, with lighter center and hyaline mar- 
gins, much narrower and shorter than perigynia; perigynia rather 
narrowly to broadly ovate, very flat and strongly winged, 2-2.75 
mm. wide, 4.5-5.5 mm. long, rather weakly nerved, blackish or 
brownish-tinged, rounded at base, serrulate above, abruptly con- 
tracted into a somewhat bidentate beak about one third the length 
of whole ; achenes lenticular, oblong-obovoid, stipitate, 1.75 mm. 
long, 0.75 mm. wide ; stigmas two. 


This is one of the most marked of the numerous forms which 
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have been referred to Carex festiva Dewey, and must be kept 
distinct if any effort at all is made to understand the closely re- 
lated species of this group. It is most closely related to Carex 
ebenea Rydb., but usually may be quickly distinguished as follows : 


Perigynia narrowly to broadly ovate, their beaks spreading..................6. C. nubicola. 
Perigynia lanceolate, their beaks generally appressed....................ceseeee C. ebenea. 


The large perigynia, very dark-appearing heads, and generally 
low height separate it from Carex festiva itself. 

The following specimens have been examined : 

CoLtorapo: High mountains about Empire, 12,000 ft., Patter- 
son 291, Sept. 6, 1892; Pagosa Peak, 12,000 ft., Baker 232. 

WyominG: Buffalo Fork, 10,500 ft. to 10,800 ft., Zweedy 425, 
435, Aug., 1897; Mt. Leidy, 9,000 ft., Zweedy go7, Aug., 1897 ; 
Dunraven Peak, A. & £. Nelson 6692, Aug. 27, 1899; Head- 
waters Cliff Creek 9,000 ft., C. C. Curtis, Aug. 9-18, 1900. 

Montana: Electric Peak, 10,000 ft., Rydberg & Bessey 3811, 
Aug. 18, 1897; Long Baldy, Little Belt Mts., 7,000—8,000 ft., 
Flodman 304, Aug. 19, 1896. 


Carex Holmiana sp. nov. 


Culms slender, 4-7 dm. high, phyllopodic, much exceeding 
the leaves, roughened above on the sharp angles, reddened and 
somewhat filamentose at base. Leaves with well-developed blades 
five to ten to a fertile culm, clustered near the base, the blades flat 
with somewhat revolute margins, 2—3.5 mm. wide, usually 1-3 
dm. long, somewhat roughened towards apex ; inflorescence con- 
sisting of three or four strictly erect, oblong-cylindric, approximate 
or slightly separate spikes, 16-30 mm. long, 7-10 mm. wide, the 
lateral pistillate, short-peduncled or nearly sessile and with 30-50 
ascending perigynia closely packed in several or many ranks, the 
terminal similar, short-peduncled, but the lower fourth or third 
staminate ; lowest bract leaflet-like, shorter than the inflorescence 
or exceeding it, auricled at base, the upper bracts reduced ; scales 
ovate or ovate-lanceolate, abruptly more or less strongly cuspi- 
date, brown with conspicuous lighter center and narrowly hyaline 
margins, the pistillate about as wide as and exceeding perigynia ; 
perigynia oval, much flattened except where distended by ripen- 
ing achene, 4 mm. long, 2 mm. wide, not darkened, finely many- 
nerved, rounded at base and apex, and beakless, the orifice entire ; 
achenes triangular, obovoid, 2.2 mm. long, 1.2 mm. wide, sessile, 
dark-colored ; stigmas three. 
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Type in the herbarium of the New York Botanical Garden, col- 
lected by F. K. Vreeland, xo. 7727, in marshy ground at John’s 
Lake, northern Montana, altitude 1050 m., on Aug. 19, 1901. Pro- 
fessor Umbach’s 30}, collected in a peat bog at Lake MacDonald, 
Montana, on Aug. 20, 1901, is also to be referred to this species. 

While outwardly resembling Carex /da/oa Bailey, this species 
is easily differentiated from that species, as follows: 


Perigynia strongly flattened, many-nerved, beakless, 4 mm. long ; scales 


Perigynia not flattened, not nerved, beaked, 2.5 mm. long; scales 


Named in honor of Dr. Theodor Holm who has done much 
to make known obscure species of North American Cyperaceae, 
and who indicated the type specimen as a distinct species several 
years ago. 

Carex Abramsii sp. nov. 


Culms very slender, 4-7 dm. high, phyllopodic, very much 
exceeding the leaves, somewhat roughened above on the angles, 
fibrillose at base, the rootstocks slender, elongate. Leaves with 
well-developed blades seven to fifteen to a fertile culm, mostly 
clustered near the base, and with the blades flat, 1.75-2.5 mm. 
wide, 5-15 cm. long, and roughened towards apex, but the two to 
four upper very widely separated, with elongated sheaths 2-4 cm. 
long and often with reduced blades; terminal spike staminate, 
sessile or short-peduncled, 6-12 mm. long, 2.5—3.5 mm. wide, the 
scales obovate, obtuse, brownish, with lighter midrib and hyaline 
margins ; pistillate spikes three or four, erect, the upper approxi- 
mate and sessile or short-peduncled, the lowest more or less 
strongly remote and exsert-peduncled, the spikes linear-oblong, 
staminate at apex, 5—14 mm. long, 2.5—4 mm. wide, and containing 
5-15 ascending perigynia rather closely packed in few ranks; 
lowest bract leaflet-like, strongly sheathing, exceeded by inflor- 
escence, the upper bracts much reduced; scales very broadly 
ovate, obtuse to short-acute, brown with lighter center and broad 
hyaline margins, wider but slightly shorter than mature perigynia ; 
perigynia 3.5 mm. long, glabrous, tinged reddish brown, the body 
triangular, obscurely few-nerved on outer and several-nerved on 
inner face, broadly obovoid, 1.25 mm. wide, tapering to a substipi- 
tate base, abruptly beaked, the beak 1 mm. long, somewhat 
oblique, 2-edged, slightly serrulate, the orifice 2-toothed, somewhat 
hyaline ; achenes triangular, suborbicular, sessile, filling perigynia ; 
stigmas three. 
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Type in the herbarium of the New York Botanical Garden, 
collected by Le Roy Abrams, mo. 2876, in ctenaga between Bear 
Valley and Bluff Lake, San Bernardino County, California, July 
31, 1902: Mr. Abrams’ xo. 2050, collected at Deep Creek, alti- 
tude 5,500 feet, in the same county, in July, 1901, is also to be re- 
ferred to this species. 

This very distinct plant is unlike anything else known from the 
United States. It is probably most closely related to species 
like Carex lusulaefolia W. Boott, but the small few-flowered spikes 
and small perigynia quickly distinguish it. 


Carex Smalliana sp. nov. 


Carex folliculata 8 Boott, Ill. Car. 2: 269. 1860. 
Carex folliculata var. australis Bailey, Proc. Am. Acad. 22: 
62. 1886. 


Clumps large, with slender elongated rootstocks, the culms 4-8 
dm. high, exceeding the leaves, smooth or nearly so on the angles, 
somewhat fibrillose at base. Leaves with well-developed blades 
three to twelve to a fertile culm, the lower clustered, the upper 
widely separate and with conspicuous elongated sheaths, the 
blades flat, 4-12 mm. wide, usually 1-4 dm. long, much rough- 
ened towards apex; staminate spike one, short-peduncled, 2—3 
cm. long, 2.5 mm. wide, the scales oblanceolate or oblong-obovate, 
obtuse, or the lower acute or acuminate, whitish-hyaline with green 
center; pistillate spikes one to three, widely separate, erect, the 
lower on long rough peduncles, the upper short-peduncled or 
nearly sessile, the spikes suborbicular, 1.5-2.5 cm. long, 2-3 cm. 
wide, conspicuously staminate at apex, and with 8-20 widely 
spreading perigynia below, rather loosely arranged in few ranks ; 
bracts leaf-like with conspicuous elongated sheaths, exceeding in- 
florescence ; scales ovate, varying from acute to cuspidate, whitish- 
hyaline with strongly nerved green center, somewhat narrower and 
about half the length of perigynia ; perigynia narrowly lanceolate, 
10-14 mm. long, 2.5 mm. wide at base, very green, finely many- 
nerved, rounded at base, gradually tapering into the bidentate beak, 
the teeth 0.5—1 mm. long; achenes triangular, sessile, obovoid, 3.5 
mm. long, 2 mm. wide ; stigmas three. 

Named for Dr. John K. Small. 


This well-mafked southern species is to be separated from the 
northern Carex folliculata L. as follows : 
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Perigynia narrowly lanceolate, 2.5 mm. wide at base; pistillate scales 

acute to cuspidate, averaging half length of perigynia;_pistillate 

Perigynia lanceolate, 3 mm. wide at base ; pistillate scales strongly cus- 

pidate, averaging three fourths the length of perigynia ; pistillate spikes 

not normally staminate at apex........... bed. Cy folliculata. 


Specimens examined : 

GeorGia: Reidsville, Tattnall Co., Harper 2759, April 26, 
1904; Muckalee Creek, Sumter Co., //arper, July 3, 1897; Bul- 
lock Co., Harper 882, June 11, 1901. 

Soutu Carouina: Summerville, Gzbés, May 25, 1855. 

ALABAMA: Mobile Co., Mofr, May, 1885 ; Auburn, Lee Co., 
Earle & Underwood, May 9, 1896. 

Fioripa: Duval Co., Fredholm 5160, May 5, 1902; St. 
Augustine, Candy, April, 1869; ‘ Florida,” Chapman. 

Mississippi: Ocean Springs, 7racy 4830, April 9, 1898, also 
March 30, 1887; Sandersville, 7racy 3335, 3337, June 10, 1897 ; 
Beauvoir, Zracy 4827, May 13, 1808. 
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The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in its broadest sense. 

Reviews, and papers which relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany. Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omissions, their kindness will be appreciated. 

This Index is reprinted monthly on cards, and furnished in this form to subscribers, 
at the rate of one cent for each card. Selections of cards are not permitted ; each 
subscriber must take all cards published during the term of his subscription. Corre- 
spondence relating to the card-issue should be addressed to the Treasurer of the Torrey 
Botanical Club. 


Bartram, E. B. A Zeucrium new to Massachusetts. Rhodora 11 : 
148. 1 Jl 1909. 

Becker, W. Zwei Violen aus Peru. Repert. Nov. Spec. 7: 123, 124. 
20 My 1909. 
1, membranacea and V. kermesina spp. nov. 

Benedict, R.C. ‘The type and identity of Dryofteris Clintoniana (D. 
C. Eaton) Dowell. ‘Torreya 9: 133-140. f. 7, 2. 1 Jl 1909. 

Berry, E. W. Pleistocene swamp deposits in Virginia. Am. Nat. 
43: 432-436. f. 7, 2. Jl 1909. 

Blodgett, F. H. ‘The stem offshoot in Zrythronium propullans Gray. 
Johns Hopkins Univ. Circ. 1909: 706-709. f. 7-5. Je 1909. 

Britton, E.G. A rare moss in the conservatories. Jour. N. Y. Bot. 
Gard. 10: 140, 141. Je 1909. 

Britton, E.G. Notes on nomenclature— XI. Bryologist 12: 62, 
63. Jl 1909. 

Broadhurst, J. A weeping spruce. ‘Torreyag: 145. 1 Jl 1909. 

Brown, H. B. A peculiar specimen of Arctium. Plant World 12: 
135-138. f. 2. Je 1909. 

Brown, W. H. Nuclear phenomena in Pyronema confluens. Johns 
Hopkins Univ. Circ. 1909: 712-715. Je 1909. : 
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Candolle, C.de. Meliaceae. [In Herzog, Siphonogamae novae bolivi- 
enses in itinere per Boliviam orientalem ab auctore lectae.] Repert. 
Nov. Spec. 7: 58, 59. 20 Ap 1909. 

Christ, H. Cyatheaceae. [In Hassler, Ex herbario Hassleriano: 
Novitates paraguarienses —I.] Repert. Nov. Spec. 6: 348, 349. 
1 Mr rg09. 

Christ, H. Polvpodiaceaec. [In Hassler, Ex herbario Hassleriano : 
Novitates paraguarienses—I.] Repert. Nov. Spec. 6: 349-351. 
1 Mr 1909. 

Christ, H. Schizaeaceae. [In Hassler, Ex herbario Hassleriano: 
Novitates paraguarienses—I.] Repert. Nov. Spec. 6: 351, 352. 
1 Mr 1909. 

Cockerell, T. D. A. Amber in the Laramie Cretaceous. ‘Torreya 9: 
140-142. 1 Jl 1g0g. [Illust.] 

Phragmites laramianus sp. nov. 

Cogniaux, A. Cucurditaceae. [In Hassler, Ex herbario Hassleriano: 
Novitates paraguarienses — II.] Repert. Nov. Spec. 7: 72. 20 Ap 
1909. 

Cogniaux, A. Melastomaceae. [In Hassler, Ex herbario Hassleriano : 
Novitates paraguarienses —II.] Repert. Nov. Spec. 7: 71,72. 20 
Ap 1909. 

Cogniaux, A. Orchidaceae. [In Hassler, Ex herbario Hassleriano : 
Novitates paraguarienses— II.] Repert. Nov. Spec. 7: 69-71. 20 
Ap 1909. 

Cogniaux, A. Orchidées nouvelles de la Jamaique, de l’herbier 
**Krug et Urban,’’ de Berlin. Repert. Nov. Spec. 7: 121-123. 
20 My 1909. 

Collins, F. S. Notes on the flora of lower Cape Cod. Rhodora 11: 
125-133. 1 Jl 1909. 

Copeland, E.B. ‘The ferns of the Malay-Asiatic region —I. Philipp. 
Jour. Sci. 4: 1-65. f/. 7-27. Ap 1909. 

Eichlam, F. Beitriige zur Kenntnis der Kakteen von Guatemala — V. 
Melocactus Maxonit (Rose) Giirke, Monats. Kakteenk. 19: 81-86. 
15 Je 1909. 

Fawcett, W., & Rendle, A. B. Some new Jamaica orchids — III. 
Jour. Bot. 47: 263-266. Jl 1909. 

Fernald, M. L. The North American species of Bardarea. Rhodora 
Il: 134-141. 1 Jl 1909. 


B. orthoceras dolichocarpa var. nov. 
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Foster, A.S. Bryophytes from Mount Hood region, Oregon. Bry- 
ologist 12: 64. Jl 1909. 

Fred, E. B., & Ellet, W. B. ‘The fixation of nitrogen by means of 
Bacillus radicicola without the presence of a legume, Plant World 
12: 131-135. f. Zz. Je 1909. 

Hackel, E. Gramineae. [In Herzog, Siphonogamae novae bolivienses 
in itinere per Boliviam orientalem ab auctore lectae.] Repert. Nov. 
Spec. 7: 49-51. 20 Ap 1gog. 

Hackel, E. Gramineae. [In Hassler, Ex herbario Hassleriano: Novi- 
tates paraguarienses —I.] Repert. Nov. Spec. 6: 341-346. 1 Mr 
1909. 

Harshberger, J. W. ‘The comparative leaf structure of the strand 
plants of New Jersey. Proc. Am. Philos. Soc. 48: 72-89. p/. 2-5. 
Jl 1909. 

Harshberger, J. W. Charles Darwin asa botanist. Am. Jour. Pharm. 
81: 342-351. Jl 1909. 

Hassler, E. la nomenclature des espéces austro-américaines du genre 
Hybanthus Jacq. Bull. Soc. Bot. Genéve I: 212-215. 31 My 
1909. 

Hassler, E. Leguminosae. [In Hassler, Ex herbario Hassleriano : 
Novitates paraguarienses —II.] Repert. Nov. Spec. 7: 76-78. 20 
Ap 1909. 

Hassler, E. Malvacées méconnues de |’ Amérique du Sud. Bull. Soc. 
Bot. Genéve I: 207-212. 31 My 1909. 

Hassler, E. Malvaceae. [In Hassler, Ex herbario Hassleriano : Novi- 
tates paraguarienses —II.] Repert. Nov. Spec. '7: 72-76. 20 Ap 
1909. 

Haynes, C.C. An enumeration of the Washington and Oregon Hepat- 
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